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*f k*iM'# liii# ill in. fiiii. tlil«#«gli m flftt siglii ilir ilier*r> w wildetitlv rkmr, ilie 
i*fsHy «4 urrtiifiiitiifift lifilrli mmt Im mm Into nmmhrrnmh md ilm mu- 
mrnmy niicfiiiiMtt ilieif |irttrtit, we mim iliai wf m m$ it h ilic limit mmplirSml 
ifiil iisiff'ft*ifi III ftif Ilriiffe* Ici wriiii; uu tht iiilijcTi tiilliorliMli'ely 

muilii rw|iisfe m wlfllen f*|iiiM# rf ftilJy cintiriieiii^ every liniHii of ike » 
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ieiemive: clircctiig the blows »al to tlie destractioB of tbi csemff litif to «tr« 
priTatloH of Ills colonial aiitl comnierdal re»tirccss aiiicl llws oliialMsg m hmimhk 
peace by tlic restordiloii of tbe balance of ^rn’cr in Europe, Iti ttili fkw tlic ilfifli 
here offered is mliiccii to aa abstract; fonnjt with a few cxtiiipies wlierc tie 
turn upon great continental operilioas, k mitt i& iffbril »iaewliil more ipct* 
those wlilcli refer dircdly to imalar swell m conititiilt tht far ff^Atcr 

portion of tlic iiblltarj' operations of tlio British army, Th« mpeiimee &f prcci5iliii| 
wars shews that these imdeitakiags are likewise aiaewable to pwfiral rtiw- 

ptetciy III hariiioay with the gciierad itiwiiiii ; r«|iiirliig no other proofs llaii t!la»oii 
to past CT eiilsi, most of which are known to til stwlfoiii «llicer»* tiiii ihefetow i» «i 
no want of circiinistantial naixatifei : yet is they hate nol liecii inbjcrl to iiiiicli 
public disciKBlim by cmiipeteBt parlki, and on Kiiae poitiis filid obJccii*iii# feswt 
against rceeirei! cmiclialoiw, eases are |»lnteil out where srmi« In allitiit# miili 
Great Britain might Iwifc been satetl and poillloM meupiml wliltli wsttltl li^^e 
arrested the progress of the €&mmm ciiciny, if more enlarged fiews had 
their resolutions^ a«cl more reliance had been placed wpmi Itic |»wer iliftl m mhirtm 
of the sea. The mere indication df these facts hat been tkcined Im ilw, 

who, understanding war, feel a single word will miifcy ill the oihcr kkm ibsit 
emanate from them. Where the notieet are iomcwliii more iiiiiMt ility rekii* t« 
stich British opemtlOBS as seem Etwer to haire hmn liif«tlgtlei the 
of Hulitary science. It is trwe that asient ami di,%eit{ to military mammn§, 
often not so mneli nfion the abMilule tnilh of the prinripki m mt llic i»«irirf fd 
considering them in cUlfcrent armies s ilie geographical porilt«m ami iimcttifif itf I lie 
Austrian and Prussian ierriiiirics influeiice ibe opiotom of ihrlr iclitioli «% mmk i# 
those of litissia and France under other cuiidiiiims priMliice the same ciTifi; »ipI tiic 
Briti»h| totilly dilTerenl by instituiioiis and innidar loralion, li widely ilklinrl fmii 
them all The value of the apimrbiiis Is therefore narrowed to where ibify «*» lilke 
admissible io all, aacliliclr Imprlana* dimiiihhei m they more by 

cirenuMtances. 

A Britisli military writer may view the qiiestioiii Ittcolveil in llie frrwi * |T«al 
operaiions* (‘grande tietkine’ of the Freidi) either as they are laied on the ptfirmt 
princj|>les of the science, in the light they are view-ed by coniinciiial Sflralegi-if#, or, 
Eamnviiig llie siibjccl, take it up yii tlm insular poniiioo of iht eiii|iire tod the tet*! 
conditions wijich result Croui It, F<ir the one leads to <rf Imiei® ifUMil 

and objects which lacmw the very e^inleace of stotw, wW« % 
principally defeasive mmum tow#, to «a rtf i»ii ©ffeiiilwt 

expeditions to dlsiiiit cciiiitlrlcs; deptiiiiag ®i ihi teptrlorllf wi lli« 

Navy, amt with land forces In so case auicwnttnf to more tbai Mlioial iriifips, 
Hettce, on the contliiciit of Europe, the llritlsli land forces ,«ldotts fom iii tfniy, or il«* 
majority of an army, though generally llicy constltiite the tlncw, ©r milii ckiicni of 
strength III a combined force. The viewi, amreover, whicli ilie Ctoveniinfiit tniertii'ii 
being almost without 0xcc|itioE mnfmti to the cowpieit or f«<ifefy of a ia tid 

of an ally more lha» for Its owe aggmEd«»iettl j or, wMfe it tte desl«iCltoii 
of an enemy's comitterdal itionrees, tli^ are iireefe^ toward* Ihe litdlig or 
Eifil Stations of m oppoacati the imKimi wMch lacolcite stiiliBg it llie vltil piiwcr 
of an eneaiy tliroagli Ills capital arc Imt Mltto appiwialtd or appltiided, Tlicw vicvwi 
a necessary? rcsalfc of the naiioial mliitary syiicm; for Gr^l Brilaiii, witli litr 
immense oolotiies ami popular oatot r«tofittoiofp?a«, mtmm 

the whole armed e&ltWislimenl to a hare sufficlca^ im prrisotis «ii rwnisiiif ; 
mi m the recwreace of hostility witli a p»i ^wm,. mA m Fai«, is ««ii|irliri| 
to reinforce her wioaiil poisessioas with aet^ tha whole of tlw old and 
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; tfiMting to mw lefi« Mi m |»rt to totx^rleaceti sulialienis for 
tliff <if lui army for tli« fieii. M«.aliiae» tbe taeiay witli a great c!k« 

jhi'-khln fnrf’r* laiitl, Imt Mmm at atlculales on llie rwtlliitfon or r>ii eoiw- 
t»riHa!irt5t f ‘f tlif ttf Ills wte«l£t by assailing & nrighl^ar,— luiliferciit wliftlier 
y* U: m ally li!^ ©r a iieatml, Umum the act of tmwmoti will rediiec 

|/( hi* Villi' lij will life llie riglite of conquttt; ani, |»rlmpSs wliile 

5*ivstlt#'r c^mtbefitAl lystciii h m agittiioB, Ml rcititotioa of the lost eotoaw may be 
Iwld otil fM itic prife of eviciiitlnf the aaoifeadiig ilale, aiiclcreilit fleraaiwlal for 
jiirtire Afffl inriflfTalwio llsil If mmth& gritt »nllaMtil power it awakciiecl, titi 
tiA« iip arriii, II mmt ljf »iip|ilki with itilwiikf,*— it meeti wllli liseoiiilltare 5 the 
II if k pmdmitiml, tiii •! Ifiiglli 1 corp mom or Im itinag imm Eiiglaiicl join® the 
ally, liiii ii iri»liil|* iiiilriiiiie«tal lii tht of affairs, natil peace rcsiiiiici her 

iii}\ a»il itlit, tftfl glory li the aaaatlf&etory rewirA, 

Hiiiri! tlie w»r« of lli« Ficncli rcfototloi, the illered eooiiltoa of the |»Htictl |i«* 
of lli« pt.al ailtaij iaiiiisrc*bl« ani the itier«»ei, litiiience of ptiMie 
ofiliilott »i| l» expcteii to affucl Iht <|iiestioa of hiriog forelgo liwfa for llrltlsli 
«rflc€ fir lAlig iilles into py $ aiii the iijpliraiioii of ateam to oitrliiioc ww, wlikli 
will tffed iiif’ire partii-wlarly tlie lrmaf|«illity of the efiauls, the Bcciirlty of Irelteil Mi 
©f Ilit; ('inniirl iihiiiib, are liO’id ipicfttioot iiol to ii© overlookei In ct«s of fniisre 
lerioMii twwililiIkH,* 

Alllit'tiifli fiitiic Ilf tlwif ire pMilems ioldy dr periling ypun the Cabinet for 
wlwliiin, iiiililari’ cifflrrw wlw tmy tiul onglit to he coiwnlunl, j^hosili iif»l he tin- 
jirf|mr«*i with o|iiitii)fi» duty fonnnl ; iwl frow the inlvanceil aiinlilton of the icienra 
lif «»r on tlii ftiitfitwitit, fogrilirr willi a roiwiileraiion of the charaeiers who ««»ily 
tonigii iiiioklrMii, llrllisli fttatwioen eannot Ihrawtlves^ reiiwiii Inilllfereiit 
to tlir Itiinteilgf! of It lf»| the fimslamciital imndplw miiirh from lieareforlli all 
tre to IcKik to for irciirity ti hotiir aiol For Cirett llrltalii stiil 

Iwltiii Itie iicfefiw%« alotii! rmimw$ not simply an acelilental or morwciilftiy 

tlleiitkift to « lolilarf pini or iiiiteal of alarm, but a welhiligi*ft€tt 

epilifiiiattf tlie wiiole* 

Tl^it rcttirli mt iiilwiiltei at were Iwttacei of the fiiiiiiarotatel 
wliffwtin llfi l«ilt rf til imliiliiy Muoiiliif iti»t re|«>«e ; bill wm l» a of 

m$ thtciftieril, 1 # fait* m m^om mi lilleiill, tint irlewdi m i It 

ciii tfafffly ht liiiiilei hit In prt, mi lli« it illll b«»»« m foliiiilwMti lli«f we 
titii4 Im: fonifiitfi III Fapff to iiotiee only its more im|si>rtsiil em»kl«r»liw», 

»iwl gifp iefiaite iwlimis of ternw iiii their a|iplleation to the test cif mir 

aiwl llie extent oar tpee ’wiil illcim'. 


% ifotef ^11 sti9i§ nsty te »»iersli»i the lisbiioal dews of a CuTeni. 

rrif&nMiii ili aiiiliilloii or mitrmU exteniftlli dlr«el#4 towanlt objects to be 
by forefi, iw iiitortitlly to te giatiiil by i«foa»ife metna, 

'Clii' tf M ilsit fieiiote the mime awl compsltion of ilic forces 

by aiid birti; ilin militia aiicl mmrtm; Ibeir oirfMliMitioii ; law, pay, recrwiiliig, 
iijM.rocitoii* proaiotloi, «wiitls atii pnitlihiaeRts ; forttilealloitti 
ii/i'f •*, Mil ail otlier elcmewta ri^ok^ l» wtr. 

JlliA/firy mrmkn thid may mmt wiiho«t hoftilli, tt the iteiire or liy 

ttf an al1% w a wmtral |»wer, claltning the potorlion or aswbtaiii'e of a 


* y'h4'^ 1 I 4 * ^ kib-fis w*;,yr §m »rtltr» m tte atoele ^'Wmd and i4«w, Urn |AHi|t!iiel <if 

i!#*' f%4}N/ y ^Iwl m thf %i«w on tfef *ab|«t In fraow. 
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fjiendly force ; or it may be without hostile events, such as a siege or a battle, and 
thus is not a positive state of War. 

War is constituted by the actual employment of force, for the purpose of oh- 
tainiiig by arms that which is withheld by similar means: it may be viewed under a 
variety of modifications. 

Thus, war is oifensive or defensive ; it has for its object the total subversion of the 
enemy’s power, or is confined to reducing it within given bounas. War may be 
undertaken as a principal, or only as an ally: it then may become one of inter- 
vention, or one of opportunity ; that is, where a power at first neutral takes up the 
cause of one party, and thereby produces a preponderance with a benefit to all the 
allies, or to itself in particular, for which it has been waiting a fit conjunction of 
political affairs. In all these cases the mode of enforcing the first great principle of 
war requires corresponding modifications, so as to adapt the means to the end 
proposed. 

There are wars of opinion and religious wars, for which scarcely any rules can 
be offered, excepting patience, the exercise of humanity, and rectification of real 
grievances ; but these belong not to military science, and do not therefore concern 
our present purpose. 

"War, theoretically viewed, should be waged, according to Jomini, in conformity 
with one great fundamental maxim, which, rightly applied, renders all combinations 
appropriate, and, when misapplied, faulty. This governing principle is '‘io effect 
with the greatest mass of forces a combined operation upon the decisive point. 
This decisive point in war, also termed the primitive objective point f is that 
wherein resides the principle of the hostile strength, or wliat has been called the 
vitality of the Government. To dislocate this power in the shortest and most effectual 
mariner is clearly the fundamental principle for the assailant ; and as clearly to avert 
it by breaking his measmes, must be the object of the defendant. But as the aim of 
belligerents is commonly of a much less decisive nature, the principle remains then 
most applicable, but still the same, to minor objects. 

A British expedition necessarily acts offensively ; the commander, fully instracted 
in the nature of the operations that are entrusted to Mm, and familiar with the 
theatre of war, so far as the best maps, &c., can supply information, has already, in 
concert with the Government, selected the point intended to form the basis of his 
operations ; which, nevertheless, may greatly vary, from political and nautical, as 
well as considerations of allied co-operation. The choice of a basis aMays, either on 
a hostile or a friendly frontier, determines the sphere, or what is termed the zone 
OF OPBRATTONS : it is from thence the commander of the forces selects the objective 
point which he is to aim at, and the line of operations leading to it ; and that line 
may he either temporary or definitive. 

Continental armies operate precisely in the same manner, hut with more certain 
facility, because the basis of their operations is on their own territory, unopposed by 
distance, sea, and winds, for progress or retreat. Tbeir artillery trains, commissariat, 
and baggage have their equipments ; their cavalry is mounted, and subsistence secure ; 
while a force disembarked from sea is without horses, and always obliged to sacrifice 
invaluable time before it can move, even in a friendly country. 

The army marching upon its line of operations is in possession of a front of ope- 
rations, or a strategical front, in rear of which it is advisable to fix a point of a2)pui, 
or support; that is, a fortress or locality on the line in question to resort to in case 
of necessity. The momentary positions wMch the corps of the army may occupy on 
tlie front of operations, or on the line of defence, are strategical positioiis. "When 
the army is within reach of the first objective point, or when the enemy commences 
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to oppose its progress, the comniander-in-chief either attacks Mm or manoeuTres to 
compel him to retreat. In this view he may select one or two strategical maiKBnvrhig 
lines of a temporary nature, and as such they may deviate to some distance from, 
the intermediate posts, from which they are perfectly distinct. To connect the front 
of operations with the basis, a staple line, &c., will be formed, to subsist parties and 
convoys at certain places in their daily marches from and to the army, extending it 
by degrees as the forces proceed further; and more considerable depots of pro- 
visions will be made on the commissariat lines to subsist the main body. If the 
line of operations deepens in length from its basis, and hostile corps threaten to 
interrupt it, then there will be the option either of attacldng and expelling the 
enemy^s detachments, or of pursuing the main object against the army, without 
regard to these secondary corps. But if it is determined to keep it in check by 
means of a detachment posted in observation, a double front is produced, and great 
detachments always cripple the army. 

When the objective point is neared, and the enemy resolutely maintains his 
ground, a battle must be the consequence : should the result be indecisive, a second 
attack must he made; and, when victorious, the ensuing measures should extend 
beyond the objective point first aimed at, and endeavour to pass beyond it by fixing 
upon a second ulterior object. If the capture of an important fortress is the aim, 
xvhile the siege is undertaken, the coercing army should proceed to drive the enemy 
far off ; or, if it be not sufficiently strong after the besieging corps is formed to push 
forward, a strategical position should be selected to cover the siege, such as the 
French, under Bonaparte, adopted in 1796 to cover the siege of Mantua, or it should 
operate as Marlborough did during the siege of Lisle. 

But where there is no siege, or the army is in force sufficient to carry on operations 
to a second point, it will become requisite to form a point of ap;pui^ and to construct 
an Eventual Basis, by occupjdng one or more towns sufficiently fortified to be safe 
from insult; or a small strategical reserve should be formed to cover the rear, to 
protect convoys and the greater depots by means of field-works. Should rivers of 
considerable breadth intervene, t^tes de pont should be raised to cover them ; and if 
the bridges occur at walled towns, some additional works should be constructed to 
protect them. These are requisite both to strengthen these posts and add to the 
solidity of the Eventual Basis where the strategical reserve may be posted. 

But should a battle be lost, retreat must ensue towards the basis of operations, in 
order to collect reinforcements and detachments, replace the deficient materials, and 
reorganize the elements of combat in fortified towns or intrenched camps, so as to 
an-est the enemy’s progress or compel him to divide his forces. 

When winter approaches, the army is placed in cantonments, unless the operations 
are continued by one of the opposing armies; namely, that which having obtained 
a decided superiority, finds no insuperable obstacles on the hostile line of defence, 
and is therefore resolved to make the most of its ascendancy: then a winter cam- 
paign is produced, always equally distressing to both armies ; but demanding no 
particular dispositions excepting redoubled activity in the enterprises, in order to 
arrive the sooner at the desired results. 

Such is an abstract view of War as a Theory, and is sufficient to shew the different 
combinations which the operations produce. They are divisible into three branches. 

I. Steategics : a term to which it has been vainly endeavoured to affix a strict 
definition from the times of Folard, Derelinque in MSS,, ^ Billow, and Von Gross, 

* Derelinque, ‘ Tactique des Batailles de 1’ Impulsion,’ &c. Manuscript, four vols. folio, with an 
immense number of plans, in my possession.— C. H. S. 
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to Kiausewitz, Dufour, and Jornini, wliose earlier works and last Pr&is give the 
most coinpreliensive as well as the most satisfactory definition ; although a dialectician 
might hint that a distinction might he pointed out between Strategics and Strategy, 
or Strategique and Strategic ; but no inconvenience seems to have arisen from the 
promiscuous use of both. JominPs definition embraces under the word ‘ Strategic — 

1. The definition of the theatre of war, and the different combinations it may 
offer. 

2. The choice and establishment of the Fixed Basis, and Zone of Operations. 

The determination of the Objective Point to be attained, whether it be 

offensive or defensive. 

4. The determination of the Decisive Points of the theatre of war. 

5. The Fronts of Operations and Defensive Lines. 

6. Selection of the best Lines of Operations leading from the base to the 
objective point, or to the front of operations. 

7. Selection of the best Strategical Lines for a given operation ; the different 
manoeuvres for embracing these lines in all their combinations. 

8. The Basis of Eventual Operations, and Strategical Reserves. 

9. The manceuvring marches of the army. 

10. The magazines considered in relation to the marches of the army. 

11. Fortresses considered as strategical means; as places of refuge for an 
army ; as obstacles in the way, or as requiring sieges and covering armies. 

12. Intrenched camps, tetes de pont, &c. 

13. Diversions and great detachments. 

In the several objects enumerated, those which enter chiefly in the sketch or 
general plan of a campaign, regarded as cabinet and head-quarter questions, have 
been named. The art of making war upon a map might be appropriately dis- 
tinguished by the comprehensive designation of Strategics ; while all those which 
are strategical in their direction, and tactical in the execution, such as landings, 
march manmuvres, passage of rivers, retreats, wdnter-quarters, ambuscades, and 
convoys, might take the denomination of Strategy, so long as they are executed 
without the presence of an enemy prepai’ed for resistance ; for then they become 
Tactics. 

The first therefore (Strategics) is f/ie art of embracing the lines of operaiions in 
the most advantageous manner ; the second (Strategy), the art of moving forces in 
the most efficient manner upon the primitive or accidental lines of operations, 

11. The second branch is denominated Tactics, and consists of the manceuvres of 
an army for action and in action, together with the several formations of troops for 
attack and defence ; in both cases requiring simultaneous combination on the most 
important points of a field of battle, or the directing the mass of offensive elements 
on the weakest paii of a position or fortress (as in sieges), offensively or defensively. 

Thus Grand Tactics embrace more especially: 

L The choice of positions and defensive lines of battle. 

2. Offensive defence in action. 

3. Different orders of battle, or great manceuvres for attacking an hostile line. 

4. Meeting an enemy’s army on the march, or unforeseen battle. 

5. Surprises of armies in the field, not in winter-quarters. 

6. Dispositions for an attack. 

7. The Attack of imsitions and intrenched camps. 

8. Coups de main ; Escalades. 

British forces, generally less numerous, might join to the above— 
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9. Debarcations in the presence of an enemy. 

10. Re-embarcations in the presence of an enemy. 

11. Actions with the ad vanced or x*ear guards. 

But conflicts on the outposts, convoys, foragings, and war detachments, belong to 
what is termed Pefi/e 

III. To these Joraini adds La Logistique, or the practical art of moving troops, 
the detail of marches and formations, the location of encampments and cantonments ; 
in short, the execution of the combinations of Strategy and Tactics. These three 
branches are more or less interwoven, and, of course, are farther connected with 
Elementary Tactics, the basis of all military order and system. 


The definition already given, namely, effecting with the greatest mass of forces a 
combined operation upon the decisive pointy and modifications thereof, ai*e good when 
they are in conformity with the following maxims : 

1. To convey by strategical combinations the mass of forces successively on 
the decisive points of a theatre of war ; and as much as possible, on the com- 
munications of the enemy without exposing its own. 

2. To manoeuvre so as to impel tliis mass upon fractions of the hostile army, 

3. On the day of battle to direct by tactical means the same superior mass 
upon the decisive point of the field of action, or on that part of the enemy's 
line which it is of most importance to crush. 

4. To produce the masses not passively on the decisive point, but in active 
operation, eftecting the object aimed at by simultaneous effort. 

An objection has been raised to these maxims, upon the plea that the art consisted 
precisely in clearly distinguishing decisive points. Their definition will be given in 
the sequel, and the studious soldier who meditates upon the contents, will rarely 
mistake them ; for a theatre of operations never offers more than three zones, one on 
the right, another on the left, and a third in the centre ; so also each zone, each 
front of operations, each strategical position and line of defence, like each tactical 
line of battle, has never more than these same subdivisions, or two extremities of a 
centre. Of these, one only can be best for reaching the mark aimed at ; a second 
will be less advisable; and a third actually vicious. Therefore, combining the 
enemy's positions with the geographical points, with consideration of the zone of 
operations, and with the projects to be effected, all questions of strategical move- 
ment and tactical manoeuvre resolve themselves into the knowledge whether the 
operation should be carried on by the right, the left, or by the centre directly to 
the front,— surely not a difficult problem. Yet, though the whole art of war does 
not consist solely in the choice of a proper direction for the mass of forces, in 
that, nevertheless, resides the fundamental maxim of strategics; for there still 
remains the necessary talent to execute, the knowledge, energy, and coup d’oei! for 
carrying out what proper combinations have prepared. The study of all past wars, 
ancient and modern, the systems of war of Frederick the Great, of the French revo- 
lution, of Napoleon, and, finally, of the Duke of Wellington, will all be found to 
have derived their success and glory by condiicting the armies in harmony with 
these principles ; and the loss of battles, failures in campaigns and entire wars, 
will be seen to originate in the non-observance of them, either through the pre- 
judices raised by ignorance or routine, political interference, or unavoidahle geo- 
graphical causes. , . .. ■ 
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The plan of a campaign depends upon six essential considerations. 1. The political 
situation of both parties. 2. The situation of the moment. 3. The relative force 
and military means. 4. The location and distribution of the armies. 5. The natm-al 
line of operations. 6. The most advantageous line of operations. It is not required 
on this occasion to be carefully balancing the exact amount of the relative means of 
war between the parties, but to admit them only as far as they are important. 
Tenitorial and Manmuvring Lines of Operation are the principal objects ; and though 
they are subject to many accessory considerations, the rules of the art must, never- 
theless, form their basis. Originality and great boldness are not incompatible with 
their application; such, for instance, as the plan which in 1800 Napoleon and Moreau 
carried into effect, — “ moving on the flanks of the Swiss mountains on two internal 
lines; the latter, upon the Austrian external line in Germany, and the former, simi- 
larly, hut still more originally, upon the flank and rear of Melas, in Lom])ardy. 
Never was the great principle above noticed exemplified with more originality or 
daring; no operations were ever more rich in great and decisive comhinations, or 
more prudent and cautious in the execution ; since, while they menaced and effected 
the enemy's ruin, neither, in case of reverse, would sacrifice more than perhaps the 
rear guard.”- — JominL 

lu this place it may be useful to fix, by definitions, several terms, upon the 
comprehension of which the understanding of most important military reasoning 
depends. ■ 

By a Base (or Basis) of Operations is meant a frontier,-- the course of a river, — a 
coast, — a range of mountains or fortresses, — or any topographical or military extent 
of country, upon the imaginary line of which the corps of an ai'iny asseml)le: 
offensively, — ^to take their departure from thence into the enemy’s country, and 
towards which, in case of failure, it is intended to retreat : defensively, — to counteract 
all the measures which an invading force may attempt. 

Lines of Operation are divided into Territorial and Manoeuvring Lines, By ter’- 
ritorial lines are understood those which natin-e or art has traced for the defence or 
invasion of states. Frontiers covered by fortresses, or defended by nature with chains 
of mountains, gi*eat rivers or other obstacles, are of this nature. 

Manmuvrmg Lines are the movements of the General to traverse the territorial 
lines orfensively or cover them defensively. Both these lines are intimately con- 
nected. In offensive war the line is an imaginary perpendicular upon the base, 
along which an army operates against the enemy. In defensive war it is often the 
same, hut still oftener parallel to the territorial line. 

A Line o/ Commiwricaifioji is either the same as that of operations, or any other 
by which the army supplies and communicates with the base. 

Examples will make the definitions more intelligible : Austria and France Iia’\ e 
three great lines of operations against each other ; by Italy on the south, Switzerland 
and the Tyrol in the centre, and by Germany on the north. But politically and 
geographically considered, these are now all closed, because the states of Baden and 
Wurtemherg interpose between them in Germany ; Switzerland is independent in the 
centre ; and the kingdom of Sardinia closes up Italy. Between Prussia and Austria 
there are similarly three lines, through Moravia, Lusatia, and Saxony. 

The Theatre of embraces the whole surface of the country wdiich an 

army, or armies in co-operation, may have to invade or to defend. If a single army 
1ms a prescribed end in view, its strategical fiield extends no further; hut, if the 
combinations of two or more armies are in concert, and directed, beyond the first 
proceedings, to arrive at an ulterior object in conjunction, then each army operates 
only upon a zone of the field. Thus a Zone q/’ contains the particular 
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lines wMcli an army acting in concert with others has to traverse to an ulterior 
object; and a strategical field or chess table {ecMqitier general) comprehends the 
whole theatre of war from the single or double basis of one or more armies, to the 
ultimate object, usually the enemy’s capital. Hence, two belligerents have each, 

1, a fixed base of operations ; 2, an objective point ; 3, fronts of operations and lines 
of defence; 4, zones and lines of operation; 5, strategical lines and lines of commu- 
nication; 6, natural and artificial obstacles to surmount or to oppose to the enemy ; 

7, important strategical geographical points to occupy offensively, or cover de- 
fensively; 8, accidental and intermediate bases of operations between the objective 
aim and the fixed base ; 9, points of refuge in case of a reverse. 

An army w^hich commences offensive operations where no sea intervenes, tabes 
the lead in all the movements, and those opposed to it are necessarily subordinate to 
them. If, therefore, it occupies with a corps each of the great avenues leading to 
the enemy, he will be kept in suspense, unless his own forces are sufficient to 
anticipate the opponents by maldng the first move, and to assume the offensive de- 
fensive. Therefore, 

1. Wlien an army invades or acts offensively, it takes the lead {Vinifiatwe) in 
the movements. 

2. This advantage precludes the necessity of marching in mass, unless the 
enemy is concentrated and at hand. 

3. The general direction can be only upon the centre, one of the extremities, 
or the rear of the hostile line. An exti’emity is usually most eligible, because 
nearer to the hostile rear ; on the centre it is safe only when the opponent’s 
line is still scattered. 

4. In this case Jomini recommends the greater number of coips to advance 
upon one of the isolated parts, with a view to surround it, while the remainder 
occupy a central point to keep the rest of the hostile army in check. 

5. When the principal mass of these corps is directed into the rear of an 
enemy, by passing one of the extremities of his line, one corps should remain 
posted upon that extremity, in order to keep open the line of communications, 
while the opponent is cut off from his. This corps sen-es likewise to attack his 
flank and prevent Ms withdrawing from a faulty position by a secret movement. 

Both these last rules evidently apply only where the assailant has a considerable 
superiority; for in cases where the forces are nearly balanced, he that turns an 
enemy’s flank is exposed to the same manoewre: and a^singie corps left to mask the 
extremity of an hostile line, is less be^fehiforced than the enemy, and 

therefore liable to be defeated, and the whole assailing manoeuvre exposed to be 
; »elesed, unless topograpliical circumstances are more than ordinarily favourable. 
Thus the celebrated march over the Alps, by means of which Bonaparte, in 1800, 
turned the whole line of operations of Melas in Italy, would have been counter- 
checked had there not been a misunderstanding among the Allies. Sir Charles 
Stuart, with 10,000 British, was before Genoa, and offered to take charge of the 
position ; but the Austrians, eager to grasp at the possession of all Lombardy and the 
Genoese territory, declined the proposal, in their turn requesting the British to dis- 
embark and join their army, for an Austrian, not an allied purpose. Jomini, it is 
true, aw'-are of the danger such operations incm, elsewhere confines them to no 
greater length than two or three marches, and does not admit the corps to be sepa- 
rated from each other, fuiiher than the outposts are from their corps. 

ill these rules none occur directly calculated for the plan of a campaign operating 
from a coast or an insular basis. Great Britain in continentaL warfare has three 
fronts or fixed basal lines, by which the amiy under cover of the fleet may proceed to 
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act offensively on a foreign coast: the Eastern^ from Yarmonth to the Downs: the 
Central, from the Downs and Portsmouth to Southampton: and the right or Western, 
from Southampton to Plymouth and Cork. There are, however, many difficulties in 
the application of masses upon the secondary base abroad, especially if that base must 
be obtained by force on an hostile coast, because the line of communication from the 
sea-ports at the fixed base whence the army has departed to the point of deharcatioii 
is lengthened, and, by reason of the intervention of the elements, liable to be broken : 
still, the examples of the landing at Ahoukir Bay, Copenhagen, the Mondego in 
Portngal, the Holder and Walcheren, all in the face of the enemy, prove the prac- 
ticability even when opposed on the spot. The point of deharcatioii is then the 
Eventual Basis ; and unless a friendly fortress, or one that can be compelled to 
submit by summaiy means, or a naturally advantageous position can be occupied or 
immediately forced, the difficulties are almost insiirrnoimtahle. It is, again, difficult 
to despatch a large force in one fleet, and to keep it together, and dangerous to allow 
great intervals ; the elements affect the time, connection, and order of convoys : an 
independent and separate ser\dce (the naw) influences the primary organization : a 
distinct etiquette may intervene in the moment of execution: debarcation, not so 
much of the troops, as of their resources, artillery, horses, provisions, &c., require 
much of invaluable time, and a change of wind may defeat or endanger the whole 
measure. While a great Captain is at the head of the Army and of the Cabinet, only 
that which human prudence cannot control will be left to chance ; but there have 
been periods when militaiy experience was not sufficiently appreciated in war 
measures; and civilians dii’eeted them without being even aware that war is an 
exceedingly com]3licated science, and that one great error in the plan of operations is 
sm-e to end in failime. Yet more than two centuries ago Sir Walter Raleigh said, 
“the visdom of princes and of states is best determined in their enteiqmises.” 

From the difficulties above stated, a practice has arisen of fitting out expeditions, 
not sufficiently formidable, with a view of ascertaining the practicability of a measure, 
but which by that very system is often rendered abortive; for a first landing ha-ving 
been effected, the enemy’s attention is no longer divided ; he collects his means of 
defence, while the second convoy is expected, and the delay is decisive of the event. 
Yet, if in any militaiy operation the effect of masses simultaneously employed be of 
consequence, it is in those which commence on the sea shore ; for the troops have 
not only to debark and act offensively, hut also to construct their means of security 
and retreat in ease of disaster. If we examine the primary operations of this class 
from the wars of King William to the present period, we shall find, that with the 
exception of such as were favoured by circumstances, the success or failure was de- 
pendent upon one or more of the following maxims, especially as applied to continental 
expeditions. 

1. Wlien an army is embarked to make a descent upon an enemy’s coast with 
the object of penetrating into the coiiutxy, a point of debarcation should be 
selected where the enemy possesses no local means of arresting the descent and 
preventing the landing of a sufficient supply of those means which ai’c indis- 
pensahle for action and for progress. If therefore a defensible peninsula can be 
selected, or better, a fortified town accessible for the cannon of the covering 
squadron, to compel it into an immediate submission, a footing will be gained to 
form the first point of the Eventual Basis of operations. Still the consideration 
whether such a point is favoinahle to the iiiterior objects of the expedition 
should be kept in view. A secure anchorage is necessary for some time either 
on the spot or m the immediate ‘ricinity, and witlnn the sphere of action of the 
.'.land force*, v 
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2. If tlie expedition be intended to operate only on tbe coast with momentaiy 
objects, proximity to the oljjective point should be combined with a locality 
convenient for re-embarcation. Armed steamers and gim-boats -will, in general 
secure this object within estuaries, in defiance of a superior enemy on shore. 
But small expeditions are fit only to distract the enemy’s attention, and for that 
object demmistratioBS without landing will generally answer all the purposes of 
descents. Baleigh Justly says, All petty attempts are more profitable to the 
mvaded than the invader ^ 

3. An expedition intended to operate ulteriorly, should he from the first 
superior to the probable immediate force of the enemy, so that the landing be 
effected with more decisive success, and the ulteinor movements may proceed 
without delay. 

4. No combinations of invasion should be made to depend on the co-operation 
of corps expected from distant or opposite quarters. It is important to embark 
them en masse, or, commencing at the more distant part, collect them in pass- 
ing, or form a rendezvons at an intermediate point, so as to proceed at last witli 
the whole in connection. For instance, if the season is favoura])le, a rendezvous 
off Cork, Bantry Bay, or some island in the Bay of Biscay, when the expedition 
is really intended for the north or west coast of Spain or Gibraltar, or for the 
Mediterranean, would tend to keep the enemy in suspense. 

5. After the landing is securely effected with the view of striking a blow in 
the mteiior, it is best to waste no time in besieging any place not directly in 
the line of operations : let them be masked by a corps on shore, and blockaded by 
the fleet ; or if tlie line-of-battle sliips can attack a front of defence, they will 
reduce the fortress in a few hours. 

6. In the plan of an expedition no combination should be admitted including 
or depending upon two or more lines of operation from separate bases. Armies 
transported by sea are, from that circumstance, not numerous : dirision renders 
them still weaker, and if one corps is checked, the other must retreat also. It 
is exposing two exterior lines to one internal line. 

7. In colonial and insular expeditions it is only necessaiy to combine means 
in proportion to the strength of the objective point, and with attention to the 
season, climate, monsoon, or trade-winds. 

8. An army withfirawing fi:om a territory through another which it is resolved 
should he kept in subjection or mastered, the occupation should take place at 
the moment when the greatest mass of forces is passing through or near the 
most important points. 

9. Mriien negociatxng at the head of an armed force with the chance of resist- 
ance, it is important that all the corps he collected to give weight to the 
demands, and to act instantly when hostilities become inevitable, rather than 
call for reinforcements when they axe begun, and risk to be defeated from ab- 
solute inferiority. 

10. In offensive extra European wars it is particularly false economy to 
employ insufficient means against an enemy, to undervalue Ms resistance, or to 
aim at indecisive objects. If such measures cause no absolute failure, they at 
least prolong the contest; the waste of life and expense, and are a souree of 
greater risk than should he incurred, and of less advantage in iiegociation.* 


* The Saxon Colonel Von Gross (Kriegs GescMchte der Jahre 1792 bis 1808) enumerates on the 
sulyect of our marine expeditions several others to be requisite, such as I . Seasonable period ; 
2, Thorough knowledge of the country; 3. Intelligence in the country; 4. Dominion of the sea; 
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None of these rules should he so modified as to be opposed to the great maxims of 
war ; nor should operations of any kind he undertaken without regard to the class of 
troops to be employed. 

As examples of the importance of the first rule may he quoted, the landing of the 
emigrants at Quiberon; for if they had not been betrayed by their own men, they still, 
through supineness, were blocked in and unable to debouche in the face of the 
enemy. Again, the Holder expedition in 1799, though victorious in two battles, 
could not advance to the objective point, because through former misdirection of 
the forces, the enemy, retiring to the narrows of the Haerlemmer Meer, had a 
position which could not he forced nor tmmed. On the other hand, at Ahoukir in 
Egj'pt, a peninsula, the landing was on a central point, which placed the enemy's 
defensive measures on two external lines, one covering Alexandria and the other 
Rosetta and Cairo ; thus dmded, although numerically the strongest, he was inferior 
on both lines, and ultimately forced to surrender. The landing at the point of 
klondego, in Portugal, though again divided by a subsequent force coming on shore 
at Peniclie, shewed a stni more advantageous selection, for the enemy could not 
oppose it, nor attack Sir Ariliiir Wellesley, until all his troops and cannon were 
already moving offensively: the debarcation cut off the north of Portugal from Lisbon, 
and the hostile army from its line of communication with France ; and if the re- 
inforcement under Sir John Moore, that came after the battle of Vimiera, had been 
sent from the first with the army, Junot must have surrendered at discretion, instead 
of obtaining a capitulation that sent his army back to France. 

In the second maxim, the causes are pointed out which afforded in 1758 a secure 
retreat from the landing at Cherbourg, although no regular precautions insured the 
measure; and those which produced the disaster at St. Cast, notwithstanding all the 
care General Bligli applied to the re-emharcation. The expedition to Ostend had 
the same defects, and produced the same results ; hut, with moderate weather, the 
naval armaments, as now organized, render such operations much more secure. 

Inattention to the third rule, had preponderating influence at the Helder. The 
first division on shore was paralyzed behind the defences on the Zyp until the main 
body anived. Meantime the enemy, now certain of the point threatened, collected 
his means, and, as before stated, rendered nctories so unavailing that re-eiubarcation 
was purchased by heav}’ sacrifice. 

The expedition to the Helder furnishes the proofs of the fourih maxim. Had the 
two British corps and the Russian been combined to act simultaneously en masse 
from the beginning, no effectual resistance could have been made against them ; but 
easterly winds were to convey the Russians westward, and westerly the British 
eastward, though both were destined for the same point at the same moment. So 
again, the Egyptian expedition was to be sustained by a corps from India and aiiotlier 
from the Cape. At Copenhagen the two British corps united in proper time, because 
that which was anteriorly in the Baltic lay waiting in transports at Rugen ; but the 
successive divisions sent to the River Plate served only to be successively defeated. 

The fifrii maxim is exemplified in the Walcheren expedition. 

The sixth maxim is obvious. Sir John Moore's expedition was on the coast of 
Portugal when the battle of Yimiera was fought, where it should have been present, 
for a corps on board ship cannot aid one on shore, and, if that is defeated, the other 
must retire also. In the next campaign, Sir John, by several lines from Portugal, 
and Sir David Baird from Corunna, moved by two zones of operations, with a view 


5. Vicinity of the points of debarcation; and ending with the recommendation of measures to keep 
up and increase the good-will of the peoide. 
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of uniting their forces at a point more than 200 miles distant, then in the pos- 
session of a formidable and manoeiiYring enemy, though there was an unbroken, 
Spanish coi'ps intermediate which should have been brought into line, and a battle 
risked on the best available position at the forking of the road to Vigo. What the 
anny would have done while undivided and still organized, was proved at the battle 
a few days later, before Corunna; nor after the action, should that fortress have been 
abandoned ; for Soult's army could not face them in the field,— and was unprovided 
with a battering train. 

For offensive operations against hostile insular colonies, the foregoing remarks are 
already sufficient, but as in general they imply not only landing hut a siege, it is of 
the utmost importance that the most efficient means be employed for certain and 
rapid success, not only in the numbers and quality of the materiel, hut in a body of 
Engineers and Artillery aided by Sappers and'Miners ; for by tliek means fortifications 
are reduced in the most speedy and least sanguinary manner; the system of de- 
struction produced by shells and rockets may in a great measure be dispensed with, 
or at least confined to military defences ; and delay is ever the cause of failiue. 

The two last maxims are of themselves sufficiently obvious, although disregard to 
them has been often exemplified ; but some further illustrations of the principal rules 
of strategics may be necessary. We find, for example, in the wars of America, Lord 
Amherst operating by the line of Lake Champlain upon Montreal and Wolfe by the 
St. Lawu'ence upon Quebec ; both successful, and yet two years without connection. 
The delay may he regarded as a consequence of the enemy’s defensive lines (also two 
in number) being internal, while the British were external ; and success arose from 
the strategical operations being rather distinct zones than lines ; and that the direc- 
tion of Wolfe’s upon the St, Lawi*ence, which brought on the battle of Quebec, 
severed the enemy from all connection with the other line and the interior ; at the 
same time that by occupjung the river both were enthely cut off from their fixed 
base in Eui’ope. 

In the American revolutionary war, we find isolated expeditions scattered over a 
vast continent, on no point constituting a superior army, and every where inferior to 
the local militias; traversing vast woody regions, and terminating their career in 
defeat and capture. More recently we see them dispersed along the coast, occupied 
in landings for tririal purposes, and when re-emharked, leaving the enemy the claims 
of successful resistance. 

In British warfare, the Roman maxim, never to act offensively on more than one 
point at a time (alw-ays excluding India), is proved to be judicious by the history of 
events since the war of the Spanish succession, when that question ought to have 
been decided in the Netherlands, The evil consequence of piusuing a multitude of 
offensive combinations at the same time was never better exemplified than in the 
failures of the simultaneous expeditions to Buenos Ayi'es, Constantinople, Alexandria, 
and Rugen, in 1807. Small debarcations for inadequate objects on hostile coasts 
produce no advantage equal io the risk, expense, and hostility they foster ; for the 
local garrison and militia of the country are soon superior in force, and a burned 
return on board causes union and exultation in the enemy. The landings at St. Cast 
and at St. Malo; that of Sir James Pulteney at Gonmna ; at Alexandria and Ro- 
setta ; most of those on the shores of the United States, were fraught with danger, 
odium, and inadequate results. Those on the east coast of Spain during the Peninsular 
War form a clear exception; they had a political object of importance to hold up ; 
an ally to join and sustain; and, above all, they served as a diversion which com- 
pelied a whole hostile army to remain in that quarter. 
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Manoeuvring lines, and those which nature has marked out, form separate 
classes. 

1. Simple lines of operatiom are those, when an army operates in a single direction 
from a frontier without forming detached corps. 2. Double and muMiplied lines, 
wliexi it acts on the same frontier with two or three isolated corps. 3. Interior lines 
of operations aiQ so denominated when two or more corps are interiorly connected 
w'Mle they face an enemy posted exteriorly, whose connection is only by Ms flank or 
cu’cuitoiis. 4. Exterior lines are such as armies form when they operate upon the 
two extremities of the enemy’s front of operations, or on the two sides of two interior 
lines. 5. Lines upon an extended front ai’e those which, though they be upon the 
same line, are separated into isolated divisions. 6 . Beep or lengthened lines, such as 
commencing at the frontier basis, extend over a great space before they attain their 
object. 7. Concentric lines are those of several corps, or portions of corps, con- 
verging to one point. 8. Excentric lines are those of several corps, or portions of 
corps, diverging towards two or more points. 9. Secondary lines are those in the 
great comhinations of ai*mies which designate their relative connection while operating 
on the same frontier. 10. Accidental lines of operations sometimes are taken when 
the original plan of a campaign is altered by an unexpected event, such as being 
frustrated in an offensive operation and selecting a line of retreat towards a basis 
not in the original zone of operations, nor towards the starting point of the first 
basis. 

To illustrate some of these definitions, let us suppose two armies like the Bxitish 
and Prussian posted in Belgiimi with either offensive or defensive intentions, and 
their magazines in the rear (perhaps at Antwerp and Maestricht), these places would 
constitute the territorial lines they have to cover, and the manoeuvnng lines would be 
ill their front and to their flanks : if an hostile force could place itself in their rear, 
about Brussels, they would be cut off from them. Now, if the allies separated, and 
the Prussians took post on the I^ieuse, towards Namur, then the enemy would be cut 
off from his own ; hut as in that case the British could not singly remain in its 
position, and therefore wmuld fall hack hehind the Sclieid or towards Dutch Flanders, 
to re-open the communication with Antwerp, then the allied armies would present 
two exterior mancemTing lines, and the enemy a single central line, re-opening his 
own coimnimication directly with the French fortresses by a new or aceidental line of 
operations, and attaining his object by mere strategical means. But if the allied 
armies preferred to attack him with united forces, as both parties would engage with 
the chance of being cut off, the victorious wmuld necessarily ruin Ms opponent. The 
movements and battles of Waterloo and Wavwe would nearly represent this supposition, 
if the enemy’s forces had moved from their base by the right bank of the Meuse, 
Namim had been tinocciipied, and the allies had siifihred them to proceed witliout 
counter manmuvres. So again, when Melas was defeated at Marengo, he was cut off 
from lus temporaiy base on the Po ; and with less jealousy and more enterprise, had 
he fallen back tow’ards Genoa, and, instead of surrendering ail the fortresses, given 
that city in chai'ge to the English, he would, reinforced by the ten tlmusand men 
drawn from thence, and by the supply of materiel, which both the British naval 
stores and Piedmontese arsenals contained, have resumed the offensive : and if again 
defeated, the fleet would have carried his forces round without a surrender or the 
fall of any strong place, and the enemy would have been isolated in the plains with- 
out a single fortress. ; This instance is one of a most mmierous class where theory 
makes a strong case, hut circumstances were such that if they had been managed 
with skill, the results might have been very diffeient. 

In the first case is akeady shewn the superiority of a single line, and it as well 
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as interior lines have manifest advantages over every other, since they facilitate most 
the great principle of canying a superior mass upon the decisive point; for an army 
marching from its base by a single line of operations, the commanding general has 
only two momentous chances to provide against; 1st, that of being attacked una- 
wares ; and 2nd, of being turned and severed from his base. If he take tliQ inif iaiwe, 
manoeuvring with the intention of attacking, he mil keep the adversary in check, and 
prevent a counter offensive ; and if, in these movements, he can gain the hostile line 
of territorial operations, or throw his masses centrally, so as to prevent the enemy’s 
corps uniting, he may totally ruin him. This was the aim of Napoleon in 1815 ; his 
concentrated masses were alternately to crush an opposing army, while an inferior 
corps kept the other in check ; selecting the offensive line from behind fortresses at 
his pleasure, he could fall upon the allies before they v/ere concentrated. The plan 
of Ms operations was good, had it been acted on a day earlier ; and a day later he 
would not have been allowed to become the assailant. His momentary successes 
were due to the operations of a single against double lines ; but when Ms intentions 
were sufficiently developed, and until then the necessarily extended positions drawn 
together, the continuance of the same idea became mere rashness ; for the two allied 
armies were united. 

An army moving upon exterior, double, or multiplied lines, is weakened in propor- 
tion as it is subdhided : the casualties in its combinations are greatly increased by 
the chances of accidents, misunderstandings, non-arrival of orders, and delays ; errors 
are not so readily discovered or rectified, and a single misfortune in any one part 
paralyzes the whole. To the vicious system here noticed, must be ascribed the 
greater part of the failures of the Austrians, and more particularly of Alvinzi in Italy ; 
and the seven years’ war is rich in examples of success and reverses, mainly to he 
ascribed to the use made of single and of double lines of operations. In the wars of 
the French revolution, little was done by either party, scientifically considered, that 
deserv^es commendation : external and excentric lines, permanent positions, great de- 
tachments, were adopted by all ; with manceuwing armies on the side of the allies ; a 
belt of fortresses, numerical superiority, and, above all, a geographical trontier, which 
made all the movements of the French army comparatively single against double; 
internal against external ; a concentrated against a dislocated base; and, adding activity 
against tardiness, it finally triumphed through one great military principle adopted by 
Carnot for the first time, namely, to send a vast reinforcement in a body to the army 
of the left (Dunkirk), and hawng by this mass ruined the opponent (the Duke of 
York), to move it to the next, opposite Charleroy, wdiere, being thus again vastly 
superior, it broke the grand Austrian army : then again, proceeding to a third 
(Sambre and Meuse), and finally to a fourth army on the Ehine, each in turn becoming 
thereby superior, success w-as obtained for the whole campaign. 

Napoleon manoeuvred always on single lines, and in directions to cut off Ms oppo- 
nents from all their resources: his strategics and battles were ever on' the same 
principle ; and, adding to these extraordinary actMty and daring, he prostrated all 
the continental powers. But Ms deepened or lengthened lines of operations became 
boundless; and his daring, rashness; still, the value of the true principles of war 
made Mm successful against the false maxims of the enemy. In the Eussian cam- 
paign, Ms single and internal lines broke through the multiplied and extended lines 
of the Eussians, till their depth, and the change of the Muscovite system after the 
battle of Borodino, aided by the climate, exterminated his forces ; and new armies 
could not again restore the superiority. Meantime the Duke of Wellington began 
in the Peninsula by creating a military base ; then, although he manceuvred with 
inferior forces, by carrying the mass alternately on the north and on the south of the 
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Tagus, lie gradually widened and strengthened his frontier. Next, after having finally 
checked Massena in the position of Torres Vedras, he commenced operations on a 
single prolonged line, always in the direction of the enemy’s communications with 
France, and, therefore, so dangerous to them, that in order to compel his army to re- 
treat towards the Portuguese frontier, they were obliged to collect far superior 
forces, and to abandon the whole south of Spain. Soon after, Madrid itself, and then 
the north, were similarly lost by the operations and movement of battles ever turning 
the communications of the French, and the Pyrenees themselves gave no lasting 
security ; the territory of France being first invaded on that side, and a British ai*my 
operating in Gascony, before the Khine or the Rhone were crossed by the allies. No 
stronger example of the superior advantage of a right use of lines of operations in the 
direction of an enemy’s flank and rear can he produced, than the result of these 
operations in the north, still further made manifest when they are compared with that 
on the south of the Tagus, where the victory of Talavera was useless, and followed 
by retreat. It was a great warning given to Statesmen, not to violate the first prin- 
ciples in war upon bai*e political calculations, or on the questionable sincerity of 
remonstrances from meificient allies. 

From the results of the scientific campaigns of the last wars, the value of the prin- 
ciples above indicated may he summed up under the following heads : 

1. A double line of operations is advantageous if the enemy likemse acts upon 
two lines, provided these he exterior and at a greater distance to operate simul- 
taneously than yonr own upon the same field of action. 

2. An army having interior lines, being more concentrated than those of the 
enemy, can by strategical movements destroy fir^st one, then the other parts of 
his forces, by alternately carrying its masses upon each point,— as was exemplified 
by the King of Prussia in 1758, and subsequently in the revolutionary w^ars 
at Mayence, Wurtzburg, Emendingen, at Lonato, Castiglione and Bassano, 
Stockach and Zmich, Ahendsberg and Eckmuhl, as w^ell as in the Peninsula, 
before noticed. 

3. To effect this pm*pose a corps is left to occupy the attention of the army 
for a short period, by various movements, or by an intrenched position ; in all 
cases to act really on the defensive, retarding the enemy’s advance at defiles, 
bridges, &c., until, by slow^ retreat, time has been given for the main army to 
strike the intended blow’’, and then the order of operations is reversed, by the 
retreating corps being reinforced, till it is in a condition to resume the offensive 
with superior forces. 

4. Thus, with equal forces, an external double line will always he worsted by 
an Internal, because these last, being in closer connection, can most readily rein- 
force each other, provided their commander manoeuvres with intelligence and 
rapidity. Even the ignorant energy of Tippoo Sahib proved in several w^ars the 
advantage of central operations against external lines, such as Lord Cornw'allis 
and Abercrombie, with their allies, used against him. 

5. A double line of operations becomes still more dangerous wlien its parts are 
separated by several days’ march. 

6. Simple and interior lines, on the contrar}^, are ahvays most safe; because 
they admit the mass of forces to act against the divisions of the enemy, if he he 
so imprudent as to leave one or more in that condition. 

7. A double line of operations, however, may he adopted with success, if the 
forces employed so greatly exceed the enemy’s as to outnumber them on both 
its pails. 

S. Two interior lines, mutually, sustaining each other, and fiicmg two exterior 
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lines at a certain distance, must avoid being compressed into a small area, for 
the two hostile bodies might then co-6perate simultaneously. 

9. But they should not manceuvre at too gx’eat intervals, for the enemy, by a 
sudden advance on one, might have time to crush it while it is weakened by de- 
tachments to the other, and thus gain a decisive advantage. 

10. It being the advantage of a Commander to divide and isolate an opponent’s 
army, his manoeuvres should never have the object of drawing his whole forces 
unitedly upon him, notwithstanding Tempelhoif’s boast that Frederick the Great 
effected this in 1760. 

11. When armies operating exteriorly amount to above 100,000 men on each 
line, as occurred in Saxony (1813), and in Champagne (1814), they possess a 
consistency that is not so easily affected by interior lines: they can recede and 
advance till the intervening area is so diminished, that the forces within it risk 
to be simultaneously attacked, or they must escape in a direction least expected, 
that is, where the retreat is most baneful to themselves. Proofs of this law 
are found in the operations about Leipzig, and in the last strategical movement 
of Napoleon in 1814, by which he lost his communication with Paris and his 
crown. 

12. But notwithstanding these events, concentrated lines maintained him in 
1813 about Dresden, and the next year in Champagne, until yielding more to 
temperament than necessity he manoeuvred excentrically with inferior forces at 
all points, and at the same moment in Bohemia, Silesia, and the sands of Berlin, 
and suffered reverses in all : so again the next year in France; while the allied 
forces were in extreme difficulty for subsistence, his impatience to act on 
the offensive broke through all the principles of war, and Paris was lost 
without an admissible reason. The history of individual and national tempera- 
ment in war is indeed a subject replete with fearful lessons, if it were properly 
handled. 

In order to complete the view of territorial and manoeuvring lines, it is requisite to 
consider them as they are affected by the configuration of frontiers, for the base of 
operations depends thereon, as is manifest from proofs already given. 

1. Only one army should operate on the same frontier, though reserves, &c., 
may be kept in second Hue. That army is based usually on the last line of 
fortresses, the most defensible river, or mountain chain, whence offensive move- 
ments can proceed, and to which defensive refuge must be had with the greatest 
trust for safety, 

2. An ai'my may have successive bases. A French basis, defensively viewed 
from the side of Germany, would be primarily on the Rhine, second on the Mo- 
selle, third on the Seine, and fourth on the Loire. 

3. A first basis becoming by the reverses of an army exposed to the enemy, 
its character is changed to a line of defence, particularly if there be fortresses 
upon it : thus the upper Rhine, a broad and rapid stream with fortifications on 
many points, forms an excellent base and defensive line ; for none are good that 
have not more than one fortress upon them. 

4. An army may operate offensively with advantage upon the centre of an 
hostile frontier, even when defended by a line of fortresses, as the Austrians 
under the Prince of Coburg did in Belgium in 1793-4, and the French under 
Pichegru retorted in 1794. The first failed from the detachment system, albeit 
the attack upon Dunkirk was advisable, to secure the right flank and keep open 
a more direct communication with British resources : but the grand army should 
have masked Lisle. The second was successful, not by the direction of his line 
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of operations, but by the superiority successively given to each anny by the able 
measure of Carnot, as already mentioned. 

5. The best basis is that which forms a re-entering angle or two sides of a 
square ; such as the French made of the upper Rhine and northern Switzerland 
towards Germany, or southern Switzerland and Piedmont on the Italian side ; 
for they offer a double front of attack, outflanking an advanced hostile army, 
and a double facUxty of retreat. 

6. Jomini points out the configuration of a theatre of war being in some mea- 
sm’e quadrilateral; as for example, the French army in the north of Germany, 
from 1757 to 1762, and the operations of Napoleon in 1806. 

The side A B being enclosed by the North Sea, the 
side BD by the river Weser, base of the army of 
Prince Ferdinand : C D representing the river Maine : 
base of the French and AC the Rhine, likewise in 
possession of the French: their ai-mies operating 
offensively on the sides AC and CD, had the third 
A B or North Sea in their favour, and therefore B D 
was the only side they were to gain by their manoeu- 
vres to have possession of the four sides, and conse- 
quently to have the base of all the communications of 
their adversary. A diagram proving this still more 
figure. 

The French army B proceeding from the base C D 
to gain the position F G H cuts off the allied army J 
from the side BD, its only communication and base. 

It would thus be driven into the angle L A M, which 
is formed near Embden, by the hues of the Rhine, the 
Ems, and the Sea; while the army E could always 
communicate with C D or the Maine. But though a 
re-entering angle of frontier, or of operations, as re- 
gards Switzerland and the north of Germany, are true 
upon systems of undisguised aggression and servile 
submission of the half of Germany to the gigantic schemes of France, the re-union of 
interests and national spirit of the Teutonic race will in future render similar under- 
takings much more impracticable. Two sides of a quadrangle present besides the 
inconvenience of double external lines, and may be treated accordingly. 

Further discussions bn the configuration of the territorial surface of a campaign 
occur in Jomini, where he reviews the operations of Napoleon against the Prussians 
and Russians ; hut as they are included in the foregoing demonstrations, and belong 
entirely to the gigantic system of that period, reference is recommended to the author, 
and it will he sufficient here to notice his two concluding maxims : 

1. To move the masses upon the decisive point of the line of operations, that 
is, upon the centre of the enemy if his forces happen to be scattered, as the 
Russians were on opening the campaign of 1812, or upon an extremity if he is 
on a contiguous line. 

2. To make the great effort in the case of a connected hostile position upon 
that extremity which affords no means of retreat, or which leads upon his com- 
munication without endangering oneb own. 

Although these have incidentally been noticed in the foregoing pages, they still 
demand some further remarks. Passive defence,-— that is, where the troops are shut 
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up in fortresses, or an army is intrenclied without taking the offensive on the least 
prospect of advantage, — gives no security to States, as w^as felt by the Dutch republic 
on more than one occasion. But as defensive measures imply inferiority of physical 
force, natural and artificial obstacles are made to contribute to restore the balance. 
That defensive system is the best which embraces the greatest number of offensive 
facilities, such as already adduced in the remarks on single and internal lines of 
operations; hecanse they best anticipate and counteract the progress of invasion. 
Eminently serviceable are rivers with fortresses and tetes de pont on the opposite side, 
such as Prague on the Moldau, Maestricht on the Meuse, and particulmiy Cohlentz 
with its whole system of defences, and Ehrenbreitstein on the German side of the 
Rhine. Namur on the Meuse is equally well calculated for this purpose ; and if the 
vitality of Belgium were sought to be maintained, a fortified position between Lier 
and Antwerp, with the Ruppel and Scheld in the rear, would bid defiance to any hos- 
tile force from the south, because while all the great military and commercial interests 
are covered, the communication with the sea may he kept open by inundations, pro- 
vided artificial strength were given to the front and flianks by timely well-constructed 
works. In all these cases the defensive army may place the river or the works 
between it and the enemy, as often as may be necessary ; while the offensive force is 
obliged to cross and recross, or to extend his position in such a manner as to expose 
some part to be attacked and cut to pieces before it can be assisted. On the Danube 
the Austrians bad an excellent defensive line; but not being anywhere secured by 
fortifications, to give the required facility to their movements on each side of the 
river, it failed to answer the purpose. Since the peace, excellent measures have been 
taken to obviate this want at Linz, Passau, and Ingolstadt ; others are now in progress 
at XJlm ; and the formidable position of Salzburg covers the Hereditary States from 
hostile approach through the Noric Alps. The insignificant fort Bard, in 1800, 
arrested for several days the principal column of Napoleon’s army from coming down 
the St. Bernard into the valley of Aoste ; and with slight additional attention might 
have deranged all the conqueror’s projects, as before noticed. Again, the importance 
of certain defensive points is manifested in neglecting to secure the noble roads which 
Napoleon had constructed across the Alps ; for the Austrians made two successful 
invasions into France by these, shortly after they were finished. 

Fortresses likewise protect magazines, hospitals, and stores of an araiy, and save 
the materiel after a defeat. Prague in 1757 secured the Austrians ; and Pampeluna, 
for a time, all that escaped from the rout of Tittoria. But in order to obtain from 
them the degree of security which can reasonably he expected, they should not he 
too numerous, because they demand such a proportion of troops for garrisons as to 
absorb whole armies ; and the expense of construction is enormous ; nor should they 
he smaU, for then they are easily crushed by the abundance of artillery now in use ; 
nor aE on the frontiers, because an enemy penetrating beyond them, the great 
arsenals, depfits, fonnderies, &c., of the State are no longer in reach of the defensive 
army. The large cities or toums which happen to occupy intermediate sites on the 
great lines of defensive operations, between the capital and the frontier (and if pos- 
sible on a navigable river), should he selected, fortified with all the rules of art, and 
in some cases covered by an intrenched camp, and they should communicate with 
the seat of Government by established telegi*aphs. Camps defended simply by 
intrencbments of field-works, not solid fortifications, are more commonly the work 
of the eventualities of a campaign, and, on great fronts of defence, are seldom 
tenable. The Bavarian position on the Schellenherg in 1704 heiiig unfinished, and 
with insufficient means of retreat, should have been abandoned. That of the 
Russians at Drissa upon the line of Moscow was abandoned. The French at St. Jean 
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0 tained in one war and lost in the next. The lines of Lisbon were maintained, and 

saved the kingdom. That of Dumoiirier, near the wood of Argonne, arrested tlie 
progress of the Duke of Brunsmck in 1792; and that of Kutusoff at Malojaroslaf, 
near Tula, forced the French to retire by the route they came. Both these last were 
in the dank and rear of the olfeiisive armies, and offer proofs (w^hen circunistances 
do not permit that they be turned) how decisive they are of events when firmly 
maintained : one had fortresses at his back, the other a Russian winter in his favour. 
Bonaparte, in 1814, after the action of Brienne, vainly believed the allies would 
follow him towards the Rhine, when they were already at the gates of Paris, and liy 
this enormous mistake lost the empire. To sum up defensive war in one maxim, it 
should be stated that “it does not consist in covering eveiy part of a State, but in 
preventing an enemy from obtaining that object which will accomplish the end lie 
has in view’.’^ 

The plan of a campaign and the strategical movements are both entirely directed 
towards victory, or so many preparatory dispositions to arrive at the successful ciisis 
of a battle; therefore the rules applicable to thein constitute the most important 
branch of the science of war, and unless they are well understood, all other know- 
ledge is comparatively useless. But even here the direction of the line of operation, 
and then of tactical measures, is so influential, that an army may be manojuvred out 
of its defensive plan, and forced either to retreat or to fight on disadvantageons 
terms. 

Though fixed rules are exceedingly diflicult to be applied, still among the first is 
tliat of operating with a superior mass on the decisive point, because the pliysical 
force of organized numbers in aimis furnishes the unerring element of victory, when 
the moral qualities of both armies are equal. The means of bringing tins force to 
hear in the most advantageous manner is the art of fighting ; consequently courage 
and fortune being nearly balanced, that General who can operate with the largest 
mass upon the most decisive point must be successful. But for this purpose the eorn- 
Irination must he such as to produce a unity of movements, conducting simultaneously 
to the same object ; and the masses so produced must act with energy against the 
enemy, for mere superiority on the given point without action would be useless ; as 
was signally exemplified at Fontenoy, where less than half of an inferior army broke 
through the hostile position and then halted nearly four hours, waiting the re- 
organization of the enemy’s line in order to he — defeated, 

Tlie following maxims are of general application : — 

1. No favourable opportunity should be postponed to the morrow. 

2. No battle should be given but for an important object, unless the cir- 
cumstances render one unavoidable. 

3. No battle undecided at nightfall should be considered ended until at least 
one more great concentrated effort shall have been made to convert it into 
a complete victory before total darkness produces the cessation of action. 
Na])oleon, on more than one occasion, obtained his victories by such an un- 
expected effort, and paiiiculaiiy at Ligny ow^ed his momentary success to this 
measure. 

4. After a victor}^ the enemy should not he allow^ed to recover: fatigue must 
be disregarded, and the pursuit made incessant; for the enemy is surely as 
much exhausted as the conqueror : if he can flee, the other must bo able to 
pursue: the troops should be concentrated as much as possible towards the 
dose of a successful action, not only to coinplete the work satisfactorily, but to 
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repel those last and desperate efforts which have more than once turned the 
fortune of the day. 

As in lines of operations, so on fields of battle, it is necessary to avoid, 1st, forming 
isolated divisions ; 2nd, ordering extended movements w'hich deprive the army of a 
part of its strength and enable the enemy either to ruin the main body or the de- 
tachment ; 3rd, positions with too great an extent of front ; 4th, suffering obstacles, 
rivers, ravines, &c., to separate the wings, or impassable rocks to intervene between 
the columns, exposing them to be separately defeated. 

The finest combinations are, — oblique orders of battle; those with a wing re- 
inforced ; those which outflank the enemy ; and those wliich produce a perpendicular 
line upon an extremity or a scattered centre of the enemy. These ai’e, theoretically 
speaking, alwmys successful, because they present a whole line to an extremity, and 
therefore bring into action a greater force than the enemy, in conformity with the 
fundamental law in all military combinations of ‘‘ effecting with the greatest mass of 
forces a combined attack upon the decisive point.” Even where the victory is 
ultimately lost, the manoeuwe shews at what risk and price it must be met, as in the 
case of Albuera, w^here Soult^s front came upon the right flank of the Spaniards witli 
such rapid progress, that the British in the centre, in order to form a new front, 
were obliged to extend the line at an angle to the rear, wdiich w^as not effected hut 
with great risk and loss. 

To effect the piupose of the foregoing maxim there are many methods, though in 
general it results best from taldng the lead in the movements, hecaiise 

1. An army in that case can conceal the intended inaiiceuvre until it is in full 
operation, either when commencing at the distance of one or more days’ march 
from the enemy, or by the nature of the country when in his vicinity. 

2. The Commander should not take into his calculations that the enemy will 
be informed of his movement, penetrate his design, and oppose it by the best 
possible means from the instant that it is begun. An ancient and signal example 
of turning a flank in sight of the enemy occurred at Flodden, where Surrey, 
with inferior forces, attacked the King of Scotland and cut off* Ms retreat. At 
Prague, Prince Charles of Lorrain and Marshal Brown both saw the Prussian 
left, led by Marshal Schwerin, prolong their movement to outflank the Austrians ; 
and yet, although the Imperial army stood in the open plain upon the chord, 
and their opponent upon the arc, had moreover a swamp to cross, in some 
places in single files, yet Warnery wdth his hussars arrived beyond the extremity 
of their right, and by this means turned the fate of the day.^ 

3. \^Tien two armies combine from the distance of several days’ march to 
place the enemy betw^een two fires, their dispositions must emanate from a 
double line of operations against one that is single, and therefore they must 
expose themselves to be defeated separately, if the enemy takes proper advantage 
of his central position. Such a manoeuvre is similar to a movement made at a 
distance against the flanks, and belongs to those which cannot produce a simul- 
taneous effect at the moment required. Such w^as the corps under Sir Ralph 
Abercrombie in the Helder expedition detached to Hoorn, and obliged to hasten 
hack without seeing an enemy. Such w^as Grouchy’s at Wavre, during the 
battle of Waterloo. 

4. Another maxim of hattle is to direct the movement against a weak point 


* Marshal Brown, forgetting his flank, charged the disordered Prussians with his grenadiers, and 
thus gave time to their cavalry to prolong the movement. Haddick’s hussai’s trotted to the right, 
but were filially outflanked hy half a squadron. 
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i of the enemy, when that point offers the greatest advantages. An attack to the 

^ front is always tmadvisable, when a concentrated effort can possibly be made 

upon the extremity of an enemy's line. Against double and scattered lines of 
operations it is preferable to direct attacks upon the central points ; for the mass 
of forces having ruined a central division, the corps to the right and left of it 
can no longer operate in unison, and are forced to retreat excentrically, as was 
proved in the disasters of Wurmser, Mack, and the Duke of Brunswick, and at 
the close of the battle of Marengo, where Keliermann's cavalry broke through 
an opening in the Austrian line, and though superior in that arm upon the field, 
they had none present on the spot to remedy the consequence. 

5. A deep column being attacked on the head is in a similar condition as an 
extremity of a line; both the one and the other are engaged in succession and 
defeated, or what is termed rolled back. Such were the events of Roshach and 
Auexstadt. Bearing out the same principle which guides lines of operations? 
the manoeuvres of attack on a battle field are equally decided by tbe same 
causes; namely, by decisive operations on the flank and rear of an enemy. 
Such -was the manoeuvre of the Duke of Wellington at Vittoria, and the success 
complete. Soult at Alhiiera and Junot at Yimiera aimed at the flank, and both 
these events shew that counter-movements with resolute well-trained troops 
may defeat the attack, because the defensive army being pn the chord or 
shortest line, can readily prolong its front to equal or pass beyond the assailant. 
The battles of Ligny and Waterloo belong to the principle of a double interior 
to two external lines modified into a single mass breaking in upon the centre of 
a scattered line; Napoleon aiming at the two allied masses separately, by 
moving two-thirds of his force alternately against the piincipal army and keeping 
the other in check with the remaining third, until his first blow should he 
struck. He succeeded in the first part of his plan, but failed in the second, and 
from the headlong system of his battles his defeat was irretrievable and fatal. 
These battles, and those of the grand allied army when it debouched in 1813 
from Bohemia upon Dresden, and when Napoleon retorted by sending the coi-ps 
of Vandamme across the mountain ridge to Culm, also the detached force under 
Grouchy at Wavre, and the British late on the same day at Halle, attest that 
wiierever detached corps are out of hearing of the cannon they become useless 
to the main operation, often are made to suffer so as to counterbalance a vic- 
tory, or, when successful, are found to have produced no advantage equal to 
the risk. 

It is to obviate the too frequent necessity of sending great detachments to cover 
the flanks of armies at some distance, that these are usually posted in strong or in 
partially fortified towns, where the defences should always he placed in that con- 
dition of resistance by means of closing the gorges of bastions or loopholing and 
strengthening particular hiuldings ; for thus a less force may retain them until relief 
can come and the masses of the army are less reduced. 

Enough has been said on the advantage of attacking the extremity of a line and 
the conditions which allow the onset to he carried against the centre of a scattered 
line : to these may be added the only case when both extremities may be attacked ; 
and that is, w'hen the assailant is possessed of at least double the numerical force of 
his opponent : for then it is important to bring into action at the same moment the 
greatest possible amount of that superiority. Such w^as the occasion which caused 
Daun to attack the Prussians in this manner at Hochkxrch; and again, when the 
allied armies fought at Leipsig. 

Inferior corps have sometimes acted offensively in a divided form: this was the 
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case at Kollin by an improper execution of the intended system of battle; for 
Frederick XL had theoretically in view an oblique attack ; but his generals and he 
himself were as yet so little competent to work it out, that the army formed no 
contiguous mass, and became parallel to Daun’s front. At Crevelt an inferior corps 
turned the flank of an enemy who was superior in force, but ill commanded. 

All fields of battle have a decisive point or key. It is not, however, always to be 
found in the strongest part of the position, but generally "where the communication 
with the base of operations is most readily cut off; for if an army is forced on the 
other extremity, it may retire with little more loss than the assailant. When the 
lead is taken in operations, it becomes of the utmost importance to be exactly 
informed of the nature of the country in front, and still more of the enemy’s move- 
ments and positions; spies are then of great use, but still less so than partisans 
thoroughly versed in the art of watching an enemy -with small detachments: these 
should consist of parties of light cavalry added to infantry where the ground will 
permit. The celebrated Lloyd w^as remarkable for the talent of conducting these 
apparently small operations, which, nevertheless, though too much neglected, are 
often the cause of safety and of victory, and therefore require a careful training, with 
a selection of the most intelligent officers to command them. It is the best practical 
school of war. 

Battles are either offensive or defensive; therefore, what is recommended to be 
done for gaining the first is most to be guarded against in the second. They are 
reducible to three systems; 1, includes defensive battles where the enemy is ex- 
pected in a strong position with no other intention than maintaining it. Such were 
the French under Tallard at Blenheim, of Villeroy at Ramillies, of Marsin at Turin, 
of Villars at Malplaquet, of Saxe at Fontenoy, Daun at Torgaii, and the results shew 
their general disadvantage. 2, is the opposite system, wholly offensive. It consists 
of movements of attack wherever the army may be found. Such were those of Marl- 
borough at Blenheim, Ramillies, and Oudenarde; Frederick at Leuthen, Zorndorlf, 
andTorgau ; Napoleon at Jena and Ratisbonne; Wellington atVittoria; and the allies 
at Leipsig. 3, is the middle term between the above. It consists in selecting a 
position carefully reconnoitred beforehand in its strategical applicabilities and 
advantages of ground; there to await the enemy, and to fix upon the proper moment 
of passing from the defensive into offensive meastu’es with the best chances of 
success. To these belong the battles of Rivoli and Austerlitz, of Blucher at Katzbach 
and Laon, and of Wellington at Salamanca and Waterloo. The selection of the class 
of action is not always optional ; the circumstances of the moment, the character 
and number of the troops in hand, the season and nature of the country and 
ground, all enter into the consideration, and leave only the following generalities for 
data. . 

Orders of battle, or the most appropriate disposition for leading troops into action, 
should possess the inherent qualities of mobility and solidity. To attain these two 
objects, troops which are to remain on the defensive should he partly deployed and 
partly in column, as the allied army was at Waterloo, and the Russian at Eylau. 
But the corps destined to attack a decisive point should be disposed into two lines 
of battalions formed into cohimns. Such were the British at Eoleiza, and the 
centre and left of Napoleon’s grand army at Dresden. Each column may be in 
grand divisions of battalions, and if it is considerable in depth, may be best 
formed on two central grand divisions, whicb, moving forward contiguously, readily 
constitute a line by each marching up obliquely to right and left. A beautiful 
example of this formation was produced by Marshal Lehwald at the battle of 
. JagerndorfL." 
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|| ^ 1. The best mode is to act offensively on all occasions when the troops are 

Mf 0 inured to war and the ground offers no extraordinary features, especially 

2. When the strategical circumstances of the parties are such that one is 
obliged to attack the other without considering the localities ; as for in- 
stance, to prevent the junction of two hostile armies, or to crush an isolated 
corps, &c. 

3. But the defensive is advisable where the topography of a held of battle is 
difficult of access, from natural or from artificial causes, and the army is com- 
posed of different nations trained in different manners and imbued with different 
feelings; it is preferable to receive the attack in a well-selected position, with 
the determination of assuming the offensive, wdien the enemy shall be ex- 
hausted by the first efforts. 

4. Also when particular reasons, such as an extreme inferiority of numbers, 
forbid any other than strictly defensive measiues ; such as Eugene took at 
Chiari, Abercrombie on the Zyp, and Moore at Corunna. 

There are strategical battles so much affecting the flank and rear or the com- 
munications of the defensive party, that sometimes they are decisive of a campaign ; 
such was that of Marengo ; and again, as a battle, more complete at Yittoria. 

Orders of Battle. Battles, again, whether offensive or defensive, notwithstanding all the varieties of 
ground and changes of position, are reducible to three orders ; each subject to some 
modifications. 

1. The simple parallel order, or that where the hostile forces face each other 
in parallel lines, to advance or receive the attack. In these, accident or some 
condition of superiority in courage, artillery, or discipline, decides the contest, 
and not the capacity of the commanding General. 

2. Where no other combinations are practicable, there is the second order, or 
that with parallel lines reinforced upon one extremity. To this class, especially 
if dispositions with an angle to the front or rear are included, most of the great 
victories of ancient and modem times may be ascribed ; for although it is not 
the most perfect in theory, it is the most constantly applicable in practice, 
under almost every possible character of ground or counter-disposition of the 
enemy, 

3. The oblique order of battle is the third and the best class of tactical 
dispositions; hut in the application great simplicity of combination is necessary, 
and great prudence in the execution. Against a manoeuvring army well com- 
manded it will always he difficult to apply it ; but when produced the effect is 
instantaneous and decisive; it is the triumph of discipline and of grand 
manoeuvre, 

Fosittons. On the extensive subject of position, the following maxims offer some particulars. 

1. The best military positions cannot cover a State merely by being occupied and 
maintained. 2. Every position has twm keys or decisive points ; one the strategical, 
wdiereon the army binges in relation to its communications with the base of opera- 
tions; and the other, depending on the nature of the ground, is the topographical, 

the defendant. In this case, the 
defeated army, as at Neerwinden, in 1693, and at Neerlanden, in 1793, is merely 
driven back iipon its hhef but in the first-mentioned it is cut off from it as the 
French were at Vittoria, and therefore the result, if properly followed up by the 
conqueror, is always disastrous to the routed. 3. An army in position to risk a 
battle on the spot should have the front and flanks most carefully reconnoitred and 
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watched, its internal communication opened and connected, and, if there he be time, 
the roads in rear, to the distance of a march at least, examined and sketched. 
4. Strong corps are not required to 'watch the avenues ; the service is performed 
better by numerous small posts. The practical importance of the two last rules is 
exemplified by the sm*prisal of the Prussians at Hoclikirchen, of Korsakow at Zurich, 
and Murat at Tarutina. 5. On ground of difficult access, such as gardens, enclosures, 
marshes, rivulets, vineyards, steep heights, &c., the defensive line should he deployed 
and covered with sldrmishers ; hut the corps destined for attack are best in columns 
formed on their centres. At the proper moment these should he flung upon the 
enemy in the same order. If it he desired to display a greater front of line, a part 
may be deployed, behind which close columns should be concealed. 6. A superior 
army should never wait to be attacked, still less wholly deploy into line ; if com- 
pelled to remain in its post, no more troops should he formed in line than are 
requisite to repel the enemy, while the remainder, formed in columns, should be so 
placed as to strike a decisive blow, as Lord Hill’s corps did at Waterloo. 7. Villages, 
farms, or cassinos covering the front of armies, should he occupied by light troops 
and detachments lining the enclosures and walls, the roads passing through them 
armed with cannon, the first line being sufficiently near to sustain and he sustained 
by them, and the outlets to the rear open. The events at Blenheim, Ramillies, and 
tlip chateau of Goumont at Waterloo, all attest results according as this principle 
was well or ill applied. 8. An army appuyed perpendicularly upon a river should 
not he attacked on that side, because the enemy changing front en masse towards the 
stream, it might he hemmed in between the foe and the w^ater. Now if the principal 
attack is made on the other wing, that chance is in favour of the assailants, because 
the extremity being turned, the whole line will he forced hack upon the liver. This 
would have occurred to Hiller’s corps at Wagram, if a timely retreat had not saved 
it ; and a similar fate awaited the French at Talavera de la Eeina, had they persisted 
in an attack upon the Spaniards. 9. A repulsed attack should not be pursued unless 
the result has been decisive, because it might be the intention of the enemy to draw 
the forces out of their advantageous post, — a stratagem of great antiquity. 10. Posi- 
tions may be occupied in an apparent disjointed form, provided they have the 
required facility for timely re-union. Several are indicated in the secret instructions 
of Frederick II., and that at the siege of Ohnutz, where he had a corps at Littaii, 
vdiile he remained with the covering army at Prosnitz, and in order to connect the 
two masses at will, a smaller on the hill of Hrad, between Namiest and Laskow, to 
serve as an intermediate point, is very remarkable. Orders were given to the corps 
at Littau, in case of attack, to retreat towards the King’s, and if a superior force 
attacked the covering army, he w^as to retire towards the other; hut if timely 
w^arning wm received, all were to unite in the position of Gross- Jesnitz. 11. No 
position should he attacked on its strongest point, as the Austrians did at Breslau ; 
but if tlie hostile position he prolonged by a detached corps, the principal effort 
should he directed against it; because, if that be defeated, the main body is tiirned 
and the affair decided. 12- Armies may be posted behind a ridge of hills, with 
defensive points upon the summits. These should not be attacked without an exact 
kiiowdedge of the position they cover, and precautions taken accordingly. The 
events of Austerlitz and on the Katzbach prove the necessity of precaution, and at 
Low'ositz the neglect of occupying the hills w^as the cause of Marshal Biwn’s defeat, 
and of the Saxons being captured at Pirna. IB, Neither position nor plan of attack 
admits the line to be intersected by any impediment, such as a river, morass, or deep 
ravine, because the enemy may act defensively, on one side and offensively on the 
other, as happened at Dresden, where the left of the allies, separated from the line 




S‘ 

( 

0 


TACTICS. 26 SKETCH OF THE 

by the mYim of Plauen, was severely bandied. 14. An army immoveably fixed in a 
position may be turned on both flanks. Attempts on either, however, should be met 
by prolonging a flank, as the British etfected to the rear at Albuera. 15. There are 
positions which cannot be turned or attacked obliquely. If the enemy cannot be 
induced to quit such by stratagem, the best mode of attack is by the centre, strongly 
reinforced; but still such positions often may he masked by small corps, because the 
nature of the ground, which renders them unassailable, is likewise an impediment 
for debouching from them. 

Attack. Angles or formations en potence and oblique attacks have been repeatedly 

noticed in the foregoing pages. As both are thoronghly understood by military 
readers, w^e may refer those who wish to search further into these questions to 
* War/ Encyclop. Brit. 6th edition, and Jomini, ' Precis de TArt de la Guerre.^ 

Marches, however, in columns to the front flank or rear, which must terminate in 
deployments or echellon formations, are fit only for the elementary tactics of 
reviews; they can never be safely applied on a great scale before an enemy. The 
present system of moving by corps obviates much of the older organization by lines, 
and renders the march manoeuvres of Frederick less applicable; nevertheless, they 
are still the best for corps that are obliged to manoeuvre in the presence of the 
enemy, and especially for the class and number of troops usually available in British 
expeditions, w’^hether it he to engage in front or to turn his flank. An examination 
of the mechanism of the Prussian columns at Kollin, Leuthen, &c., proves that the 
army forming two lines, each broke into open column and moved in prolongation of 
the direction they both received, either with the right or left in front: by this 
method the army could, 1st, execute all necessary movements united, without danger 
of being assailed in detail, because the columns of lines were not further asunder 
than is requisite for battle. 2nd, The enemy could neither cut them off nor pene- 
trate between them. 3rd, In taking the direction of the intended line, the army 
when reaching the ground is formed in a few minutes, that is, in the space of time 
required for the word of command to pass down the columns to wheel into line. In 
this method the only precaution required was to keep an advanced guard at first on 
the head of the columns, then as they passed obliquely towards the hostile flank to 
have it posted between them and the enemy, protecting the march, and by occupying 
intermediate heights dislodge the enemy^s posts of observation, and in this manner 
conceal the intention of the manoeuvre ; the enemy thereby being kept in suspense, 
and consequently immoveable. 4. As the army takes only two or three hundred 
paces between the columns and the divisions, no more than their respective distances 
to form into two lines, the manoeuvre is easily executed with precision. 5. The 
flank of the enemy being attained by concealing the movement, as before noticed, 
the rapidity of forming by merely wheeling into line will anticipate the hostile 
extremity forming an angle or change of front ; consequently he avDI he overpowered 
and rolled back as fast as the new division to the front advances. 6. If tw*o columns 
of the length of the line of battle are not desired, or the ground requires a modifica- 
tion, four columns may be formed by doubling up the lines or by marching by wings 
without increasing the difficulty of forming; the only precaution requisite being 

that the second and fourth halt in proper time, leaving the first and third to proceed 
until they have disengaged their rear from the heads of the other two. TITiile 
halted, they protect the march of the two in motion, and then follow in their track 
or wheel into line, as may he ordered. 

The orders of open columns marching to a flank are in truth manoeuvres, not route 
marches, and answer best against lines in position and columns of deployment, and 
even against columns of march, if the movement against them can be prolonged 
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unperceived, as was tlie case at the battle of Rosbach. But an open column talcing' 
ground on a field of battle, supposing the right to be in front, cannot change the 
direction of its head to the left, if according to the regulations all the sections iiinst 
wheel into line on their true or left pivots ; for then it would present the back to the 
enemy. Such a case occurred at Laswarree, where the British infantry, marching to 
the field, the column with the right in front, after crossing the Mahnusnye, a deep 
sunken rivulet, found itself proceeding against the enemy’s right ; but that wing 
drawing hack into a new alignment, and forming an angle to the rear, a prolonged 
movement in this direction would have produced a parallel order of battle, and 
exposed the line to seventy pieces of cannon : advantage was therefore taken of a 
ravine which led to the right flank of the new position, and accordingly the column 
turned to the left ; and by so doing, when it arrived at the point to form several bat- 
talions, in obedience to the rules and regulations, wheeled into line and stood with 
the hack to the enemy, requiring to he countermarched under a storm of grape shot, 
and leaving, by this delay, all the brunt of the action upon the 76th regiment, and 
about two battalions of Sepoys. These remarks, it is true, belong to Logistics, 
but they are mentioned here to shew the propriety of some alteration in the regula- 
tions. The flank movement, though ably conducted, was nevertheless counter- 
manoeuvTed by the formation en potence to the rear, and the decision of the day was 
due to charge with the bayonet. An army in column, however, finding itself suddenly 
in presence of one in line at right angles, has no other resource than to endeavour 
to deploy the leading* brigade, while the next behind it changes the direction 
towards a flank ; converting thus a probable defeat into an oftensive movement 
and oblique attack, which ^’idll check and intimidate the enemy without incurring 
confusion. 

Retreats are operations in war of all others demanding steadiness and cool self- 
possession. An army that is routed and turned can seldom maintain sufficient con- 
sistency to effect an orderly retreat ; one that is merely dislodged from a position, not 
being dislocated, may retire without disaster, as the Austrians and Prussians have 
often effected; hut the finest manceuvring operations belong to those wdio find it 
expedient to retrace their steps towards the base of operations without haring lost a 
battle. Massena’s retreat out of Portugal; the three, and in particular the last, of 
Lord Wellington’s out of Spain, are remai’kable. The concentric retreat of the 
Russians in 1812, and especially the left corps under Bagration, again deserve high 
commendation. 

In the choice of a defensive position, considerations regarding a safe retreat should 
never be omitted. Waterloo, notwithstanding Napoleon’s condemnation of it, w'as 
admirable for this purpose, because no pursuit en masse could take place beyond tlie 
depth of the field of battle, where the edge of the forest of Soignies gave immediate 
shelter to broken infantiy, and the several broad roads through it the means of \rith- 
drawing the materiel. Mont St. Jean set on fire would prevent the pressure of 
columns by the great road ; and if the allied armies had been there divided, by the 
French brealdng through the interval hetw^een them, the British could easily fall 
hack behind their right across the Haine to the heights of Andexlecht, while the 
Prassians falling hack to Wavre could not he arrested by Grouchy. Retreats must 
he regulated by circumstances : if, for example, the army can screen itself behind a 
broad river, a chain of mountains or of fortresses, in one or two marches, it may he 
best to divide the forces into several corps, in order to attain that object with the 
least delay and impediment ; but in general it is best to remain concentrated, con- 
testing every point by means of a strong rearguard, the commanders of which should 
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be particularly careful to assign beforehand rallying points, in case any corps should 
be broken. Much may often be done, on these occasions, by the Engineers forming 
small defensive Palanha'^ redoubts, always the work of a few hours ; and for this 
purpose all the regimental pioneers in the army, with a fevr battalion officers, shonld 
he placed at their disposal : these and the Sappers will be sufficient for 'works, and 
will contribute in making abattis, destroying bridges, and rendering boats iinservice. 
able to the enemy. A retiring army is not always obliged to fall back upon its owm 
base : sometimes the direction may he changed to a new one, as Frederick 11. did in 
1758, when, raising the siege of Olmutz instead of returning into Silesia, he changed 
his line and marched into Bohemia. Napoleon was adrised, before the battle of 
Leipsig, to change his to the Elbe, and manoeuvre between Magdeburg, Hamburg, 
and Wesel. 

Pursuits should he conducted upon the same principles as strategical lines and 
battles, always aiming at the communications of the dying enemy ; but in this case 
more than any, no relaxation should he allowed ; no time for the re-organization of 
liis broken corps, or for preparing means to retard the pursuer. If his coinmimica- 
tions can be turned, it may be expected that the whole materiel of his army will be 
captured. The pursuer should disregard haring his most advanced troops checked 
or even repulsed; he may be sure the enemy cannot continue to hold Ms ground, 
and therefore should attack him again and again, till he obtains his object : if he can 
drive the fugitives to the shores of the sea, a great lake, or deep river, he may compel 
them to surrender; therefore no battle gained should be without a purs nit to the 
utmost, prorided no nnaiiswerahle objection be opposed to it. 

Sieges, in Lloyd's opinion, should never be undertaken but for the following 
objects. 1. “When a fortress is situated upon the passage which leads to the enemy, 
rendering it impossible to penetrate further without the capture of it. 2. When a 
fortress intercepts the communications, and the country is unable to furnish the 
necessary subsistence, 3. Wffien a fortress is wanted to facilitate operations by 
covering magazines formed in the enemy's country. 4. When the enemy's principiil 
depots are within one, which being captured would cripple his future ability to keep 
the field. 5. Wlien the capture of a fortress produces the conquest of a considerable 
portion of country, and enables the besieger to winter in that vicinity." To these 
might he added, — 6. The recapture of a fortress essential in the defence of a 
frontier. 

Although the wars resulting from the French revolution were canled on with 
such a prodigious number of forces on both sides, that the ordinary rules of war 
were often safely disregarded, and sieges in particular were hut little put in practice, 
yet during the whole of their coimse British ai-mies and their allies have repeatedly 
failed in necessary sieges, and thereby endangered the success of a campaign, if not 
of the whole war, from the want of a sufficient establishment for the Engineer 
department : it was not until the last years of the stniggle, when blood and treasure, 
so often wasted in vain, produced the conviction of ameliorating that most important 
arm in the service ; and it is a naturally great satisfaction to the Army to see con- 
tinued practical improvements in the operations of the Engineers, — the experiments 
with mines, pontoons, &c., sedulously encouraged by the head of the Government. 


Stockades with the posts left of unequal lengths, a« supposed to render the escalade more 
difficult: the joinings of these palaakas are sottietimes covered by a second row, breast high, so as to 

render the whole inuskct-proof at all points.— Vide ‘ Stockade.’ 


^.ogist; 


SCIENCE AND ART OF WAR. 29 

Covering sieges is best performed, — L By tbe araiy advancing to attack the force 
V’liich attempts to relieve a town besieged: it is the best mode to produce a speedy 
surrender. 2. If the enemy approach with an imposing mass, the siege should be 
raised ; all the forces united, in order conjointly to give battle. 3. If a victory is 
obtained, the siege may be resumed, while the pursuit continues and the enemy is 
not in condition to return before the capture of the place. 4. A siege undertaken in 
consequence of anterior success should have the covering anny, not near, but as far 
remote from the place as it can push the enemy; for a retiring army finds the 
difficulty of success increased by the distance it is from the place ; hut if at length 
the force approaches so near as to furnish a probability of raising it, the besieging 
corps should rapidly join the covering army, and make an united effort to defeat the 


Logistics in continental armies embrace the practical art of moving corps of troops. 
It has been questioned whether the term applies solely to details, or whether it forms 
the general science of all the most essential parts of the art of wai* ; or finally, 
'whether it is simply a vague expression to denote the several branches of the service 
of the Staff: that is, the application of practical means to adapt the speculative com- 
binations of the art to actual service. The 'wmrd Logistique, in French, is derived 
from Logis (quarters), and therefore was originally applied to the duties vi^e consider 
to belong to the Quarter-Master-GeneraFs department, and thus at first implied 
castrametation, cantonments, and marches. The late system of war having greatly 
altered the combinations, the Staff duties became more complicated, and thence 
resulted the practice to have in each army and corps, a Chief of the Staff, who united 
in Ms person, under the General, all the essentials of his office: to him therefore it 
fell to communicate the intentions of the Commander-in-chief to the most distant 
parts of the theatre of w^ar, and to procure for him all documents to aid in the 
formation of his resolutions. Being thus associated 'with his chief in all the combi- 
nations, obliged to transmit and explain them, even watch their execution in general 
and in detail, his functions necessarily extended to all the transactions of a cam- 
paign. Thus the Chief of the Staff was called upon scientifically in all branches of 
the art of 'war ; and from that time the earlier interpretation of the 'word Logistique 
became utterly incomplete. The works of A. D. Charles, Guibert, Laroche Aynion, 
Bousmard, and De Ternay, are insufficient, and an express comprehensive treatise on 
this subject is become an object well -worthy the attention of every Government.* 

The authorities which have been consulted are chiefly, Guibert ; ‘ (Euvres de 
Jomini ; ' * Traite de Grande Tactique ; * * Guerres de la Revolution ; * ^ Precis de 
FArt de la Guerre;’ Lloyd, ^History of the Seven Years’ War;’ Tempelhoff, 
‘ Geschichte des Siehen-Jahrigen Kriegs;’ Fi'ederick, ^ Histoire de Mon Temps;’ ‘Art 
de la Guerre de Main de Maitre;’ ‘Instructions a ses G&m'aiLx, Instructions Se- 
cretes;’ Rogniat, ‘ Considerations sur FAit de la Guerre ; ’ Warnery, ‘ (Euvres du 
General ; ’ Carnot, ‘ Traite ; ’ ‘ Die Bellona ; ’ ‘ Die Minerva ; ’ Schamhorst, ‘ Militar- 
isches Taschenhuch ; ’ ‘ Militarisches Journal;’ ‘ Nahere Beleuchtuiig des Mack- 
Eugesclmebenen- Operations - Plan ; ’ Biilow, ‘ Betrachtung fiber die Kriegskunst ; ’ 


* We were here favoured -svith an interesting syllabus of the functions of the Chef de PEtat- 
Sfajor, such as might have devolved on Berthier, or, latterly, Soult: but tins arrangenient being so 
completely at variance with British practice, and being of questionable expediency, the statement 
given by (Colonel Smith has been omitted, — Editors. 


so 


SKETCH OF THE SCIENCE AN0 ART OF WAR, 


‘Oeist des neuern Kriegs System;’ le Prince Charles, ‘Principes de la Strate'gie’ 
Vienna; < Militarisches Zeitschrift ; ’ ‘Campagne de 1?99;’ Dumas, ‘Precis des 

m,“rr "v t'' ' ’ 1“ ‘ Geschichte, 

1792-1808; Vandoncourt, ‘Campagnes d’ltalie en 1813-1814;’ Coxe ‘Life of 

Marlborough ; ’ Pasley, ‘ Essay on the MiUtary PoUcy and Institutions of the British 
Empire; Jones, ‘ Journals of Sieges;' Napier, ^History of the Peninsular War-' 

Pemsao, ‘Bulletin des Sciences Militaires;’ La Eoche Aymon, Gay-de-Vernon 
Schmettau, Muller, &c., &c., &c. y ue vernon, 


A. 

ABATTIS sliould be so placed as not to be exposed to the fire of artillery. In re- 
doubts or intrencliments they are usually fixed in an upiigbt position against the coun- 
terscarp, or at the foot of the glacis, tbe plane of whicbiast is broken so as to permit 
of their being laid out of the enemy’s sight, and so as not to interfere with the mus- 
ketry fire from the parapet in their rear. 



Ahattis is an excellent mode of hlocldng up a road; and when the branches are 
well and properly placed, and interwoven one within the other, the disengagement of 
them is extremely difficult ; and to form an opening sufiicient for the passage of artillery, 
or even of cavalry, requires a long time to be occupied in so doing. An Ahattis can 
easily be made by a few men, with half-a-dozen felling-axes and a cross-cut saw, and 
in a short space of time, if trees of sufiicient size are near, or on, the spot : it is more 
easily formed, and gives a more effective defence, than palisades. 

An Ahattis should not be planted out of musketry range ; for this, and all other 
obstacles, are to break up the order of the enemy’s advance ; to impede, and to keep 
him under musketry fire. 

The application of the Abattis should he considered as purely local, and not one of 
the common resources for securing intrenchments, such as palisades, chevaux-de-frize, 
and fougasses ; the materials for the construction of these last being capable of being 
brought from a distance. 

Hence, localities may enable the engineer to obstruct a road by dragging trees from 
the hedge side ; and connecting the defences of a position by levelling groups of trees 
with their branches towards the enemy. 

Shrubby trees are not adapted to form a good Abattis ; they are easily forced, and 
drawn out by the hand; heavy trees, with the trunk cut half through, form insur- 
mountable obstacles : this last is called an Entanglmnent^ 



* This improvement on Ahattis is due to Lieutenant-Colonel Reid, R.E., who used it with success 
in the Peninsula. 
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Abattis will always be found a very useful and effective auxiliary to the defence of 
picqiiet-houses or isolated posts, if judiciously placed within range of imisketry: if 
placed close in front of the windows on the gimind-fioor, or to cover the entrance 
door, it will be extremely chfiicult for the enemy to force his way into the hiiildiiig. 

In field-works it is very often extremely difficult to procure timber to form a bar- 
rier to secure the gorge ; this may be readily effected if trees are within a short distance 
of the ’works, hy blocking up the entrance with an Abattis. 

ALTITUDE and AZIMUTH CIECLE.~~-» ^Obseuvatoey.^ 


AMMUNITION. 

The following Table refers to Sea Service as well as to Land Service Amnninitlon ; 
the whole being prepared by the Ordnance, chiefly at Wooiw'ich, and svipiilied for 
either of the above, as demanded on requisition, Naval or Military. 

General T'ahle of the Ammunition of Ordnance, shelving the nature and weight ; 
also the dimensions of the howes or pacMng cases muallg employed in Sto wage and 
Transport i their iveiglits, empty and filled ; contents and nunihers, as mmdered in 
the Pattern Rooms at Woolwich. 












Weight 
of 1. 

0 a? 

« C 





d 0 , 






I 





lbs. oz. 



r Grape, quilted , . 



50 8 

^ 1 


Grape in case . . 



50 15 

3 


Common shells . 



42 2 

3 I 

68-pr. < 

Round carcass . , 



48 „ 

3 I 

Spherical case . . 



61 4 

3 


Common case . . 



47 5 

3 


Oblong carcasses . 



3 I 


L Oblong light halls 



35 13 

3 ; 


f Grape .... 



41 7 



Spherical case . . 



38 2 

4 ; 

42-pr, 

Case, gun . . . 



44 „ 

4 1 

Case, carronade . 
^ Grape, carronade . 



32 13 

4 




38 6 

4 i 


j^Case, gun . . . 



35 1 

4 


Grape, gun . . . 



29 13 

4 

32-pr. - 

Case, carronade . 



20 15 

4 -A 

Grape, carronade . 



29 8 

4 \ 


Spherical case . . 

^ Round carcasses . 



29 „ 

23 3 

4 -* 


"Case, gun . . . 



24 2 

6 


Case, carronade . 



16 3 

6 


Grape, carronade . 



20 „ 



Grape, gun . . , 



20 10 

6 1 


Oblong carcasses . 




f) 

24-pr. ^ 

Light halls . - . 



9 11 

6 ^ 

j Plan, cart.. Sib. . 



8 2 

6 


Round shot, strapped 


24 7 

6 . 


Case, iron ends. How. 


16 3 

6 1 


Carcasses, round . 



14 3 

6 f 


Shells, common . 



1 14 15 



s.Plan. cart., How. 

2 9 

12 

5;^ in. f Spherical case . . 
How. 1 Common case . . 



21 14 

14 114 

6 

6 


^Case, gun . . , 



19 11 

8 


Case, wood ends , 




8 1 


Round, strapped . 



18 6 

8 1 

18-pr. ■< 

Carcasses, round . 



11 13 

8 1 

Spherical case . . 



15 11 

8 ( 


Grape, carronade . 



15 8 

8 } 


Grape, gun . . . 



16 12 

8 


^Flan. cart., 61b, . 


‘ 

6 H 

8 


Exterior dimensions of Box. 

N umber 
in 

Length. 

Breadth. 

Dejitli. 

Pattern 

Boom. 

ft. in. 

ft. in. 

ft, in. 


2 21’ 

,, 104 

1 14 

1 


j> » 

J5 J> 




» » 


SJ 



}> )) 

»j )> 

)> »> 


1 ^ 

J? 

)> )) 

” » 

J 


2 2:1 

„ 104 

1 34 

2 

} 3 '4 

'i 

„ 9 

1 14 

3 

1 2 5:1 

» 9 

1 34 

4 

2 2| 

» 

1 24 

5 

2 2| 

» 84 

1 04 

6 


» 84 

I 04 

7 

1 7h 

1 14 

1 14 

8 

1 61 

'1 ! 

1 14 

» m 

9 

1 2 4i 

,, 10:1 

„ 9 

10 

1 6| 

1 1 04 

i 3 

1 c 

> 1 7i 

1 14 

» 9 

11 

J 

2 4i 

5, 104 

,, 9 

10 c 

1 9 

1 24 

„ 11 

12 

1 74 

1 12 

„ lOf 

13 

1 10| 

1 

1 04 

1 o| 

14 , 

1 1 lOil 

I 0.4 

9 

15 

2 a 

1 14 

„ 9 

16 

} 1 loi 

1 04 

» 104 

17. 

1 104 

1 ' ' 1 

1 2 

2C 


Weight of Box. 


Empty. Filled, 


tbs. 


27 

23 


21 

25 

I 22 


27 

22 


2i 

20 

25 


lbs, oz. 
17() 8 
177 13 

151 6 

idQ ,, 
208 12 


107 7 

193 12 
180 8 
204 0 
159 4 
181 8 

167 4 
142 4 
106 12 

141 „ 

139 „ 

115 12 

165 12 
122 2 

142 „ 
145 12 

80 2 
76 12 
165 10 

116 2 

104 2 

108 10 
54 12 

158 4 
no 5 

180 8 

167 „ 

114 8 
149 8 
144 „ 
154 „ 

73 12 



AMMUNITION. 


33 



TABLE — Continued. 




Weight 
of 1. 

0 m 
u -y 


1 




Number 




Weight of Box. 1 

Exterior dimensions of Box. | 

in 

Pattern 



0 

Empty. 








Zi^ 

Filled. 

Length. 

Breadth.! 

Depth. 

Room. 


"Case, gun S.S.* . , . 

lbs. oz. 


lbs. 

lbs. oz. 

ft. in. 

ft. in. 

ft. in. 



11 14 

12 

'I 

168 8 




{|“ron;de ! 

11 1 

10 9 

12 

12 

1 26 

158 12 
152 12 

1 2 54 

,,114 

» 104 

18 


n.>cA/cj^rronade . . . 

8 4 

12 


125 „ 


howitzer . . . 

11 8 

12 

J 

164 „ 

J 





Eound, strapped . . . 

12 84 

12 

1 

174 „ 

1 





Carcasses, round . . . 

Shells, common . . . 

8 4 

8 8 

12 

12 

y 24 

123 „ 
136 „ 

> 2 64 

„il 

84 

19 

12-pr. < 

Spherical case ‘ 

10 14 

10 » 

12 

12 

} 25 

1.55 8 
145 „ 

} 2 84 

,,14 

„ 64 

20 


Case/Jf”'^ 

17 4 

6 

17 

120 8 

1 3| 

»ii4 

1 04 

21 


^ 1 Howitzer or 48 . 

8 4 

12 

1 

120 „ 

1 



Carcasses, oblong ^ . 


12 

1 21 


f 2 64 

„ 114 

« 91 

22 


Light balls 

5 4 

12 

J 

84 „ 

J 




r gun, 4 lb. . . 

4 1 

12 

26 

74 12 

2 44 

,1 103 

1 Of 

3 C 


FL car. < how. 1 ib. 4 oz. 

1 5 

36 

27 

.74 4 

2 04 

1 04 

1 14 

11 C 


Lhow. 1 tb.l4oz. 

1 15 

24 

24 

70 8 

2 2| 

.. 104 

1 1 

12 c 


'"Case, gun 

13 2 

12 

23 

180 8 

2 3 

„ 104 

»n4 

23 


Grape, gun ..... 

8 12 

12 


128 „ 

1 


Case, gun S.S. . , . 

9 10 

12 

> 23 

138 8 

V 2 3 

» 10^^ 

2, 10 

24 

9-pr. < 

Grape, carronade . , . 

9 1 

12 

J 

131 12 

J 

Round, strapped . . . 

9 2 

12 

} 18 

127 8 

} 2 3 

» io| 

» 74 

25 


Case, carronade . . . 

6 74 

12 

95 10 


Spherical case .... 

8 2| 

12 

23 

120 11 

1 44 

„ 114 

1 2 

26 


L,Flan. cart, gun, 3 lb. 

3 1 

12 

23 

59 12 

2 14 

» lOi 

»ii| 

4C 


'-Round, strapped . . . 
Case L.S.f 

6 14 

8 13 

24 

12 

} 

170 4 
139 12 

} 2 04 

„ 94 

JS Ilf 

27 


Case S.S 

5 10 

24 

23 

158 „ 

2 64 

1 1 

„ 83 

28 


Grape S.S 

5 6 

20 

1 

130 8 

1 


6-pr. “ 

Case, carronade . . . 

4 9 

20 

> 23 

114 4 

> I Si 

» 94 

1 24 

29 

Grape, carronade . . . 

5 2 

20 

J 

125 8 




Spherical case .... 

5 74 

24 

29 

160 4 

2 3S 

„ 10 

1 » 

30 


LFlan.oart.{2tt4 ; ; 

2 1 

1 9 

24 

24 

31 

28 

80 8 
65 8 

2 64 

2 64 

1 SJ 

1 » 

n 94 

5C 

6c' 


'"Round, strapped . . . 

3 1 

30 

18 

109 14 

1 4S 

„ 104 

» 104 

31 


Case, L. or S 

Grape, gun 

4 34 
2 9 

30 

30 

} 25 

151 9 

101 14 

} 2 64 

» 104 

» 8| 

32 


fi lb. . . . 

1 04 

30 

26 

56 15 

2 64 

,, 104 

„ 10 

7c 

-pr.< 

12 oz. hxed \ 
FI. cart. -< to rd. shot J 

3 134 

12 

21 

67 2 

1 71 

» 114 

^ » 

8c 


12 oz. fixed \ 
^ t to case shot/ 

5 „ 

12 

24 

84 „ 

1 7i 

114 

,1 24' 

9c 

2"pr. 

Case ....... 

2 4 

60 

26 

l6l „ 

2 3 

1 24 

» M 

33 

Li-pr. 

Case . 

1 124 

50 

19 

108 1 

2 >} 

1 1 

i> 74 

34 

l-pr. 

/ Case . 

1 8 

50 

15 

90 „ 

1 9S 

„llt 

» 83 

35 

1 Round, strapped . . . 

1 1 

50 

15 

68 2 

1 

1 » 

„ 9 

36 

la-in. 

/ Shells 

192 2 

1 


221 3 

1 3| 

1 34 

1 4 

}37 

i Carcasses, round . . . 

210 „ 

1 

/ 29 

239 » 

1 3| 

1 34 

1 4 


r Shells . . ... . 
j Carcasses, round . , . 

85 3 
98 24 

2 

2 

} 26 

196 6 

222 5 

} 1 io| 

1 04 

1 1 

38 

10411.“ 

i Case, shot ... ^ . 

85 6 

2 

1 

204 12 

1 





Carcasses, oblong . . 


2 

y 34 


}■ 1 io| 

1 04 


39 


L Light balls ..... 

76 8 

2 

J 

187 „ 

J 





1.5 oz. 

» 154 

36 


49 10 






10 

» 104 

48 


52 8 






7i ■; 

» 8 

60 


51 „ 





Burst- . 

7';' 

1 ® 

’» -74 

60 

60 

> 31 

49 2 

45 6 

1 - 1 84 

», 11 

in 

13 C 

ers. 

■ 5 

» 54 

72 


45 12 




44 

>» 5 

72 


43 8 






34 

,, 4 

96 


45 ,, 






L 24 

„ 3 

120 


43 8 
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In estimating stowage for the above, an allowance must be made, in addition to the 
length, of 2|- inches, for the two cleats at the ends, through which the rope handies 
are fixed. 

The cartridge boxes which are marked C are made with copper nails. 

Memorandum. — For Sieges, the powder is occasionally sent as above, but far more 
generally in barrels. 


Sea Service Magazine Bocces, lined with tinned copper. 


Weight. 


Correspond to 1, 
and ^ pow- 
der barrels in 
contents. 


“Whole boxes 

Length, 
ft. in. 

1 4f 

Breadth, 
ft. in. 

1 4f 

Depth, 
ft. in. 

1 9 

Empty. 

ft)S. 

4^ 

Filled. 

lbs. 

1361^ 


Half do. 

1 Li 

1 li 

1 41- 

29 

74 


Quarter do. 

0 lOi 

0 m 

1 If 

m 

40 

f 


The powder usually packed in these cases is made up in fianiiei cartridges, and 
marked for their respective ordnance : when not thus definitely allotted, it is packed 
in bags of 15 its., of which the whole box contains 6, or 90 ft>s. 


SmalUArm Ammunition, 

Wall piece . 

Musket-ball- cartridge for muskets of all patterns, — 1 
Guards, Line, Line Serjeants, or Navy i 


Powder 

I)rs. 

10 


Balls 
per It). 

7 


H- 14 |- 


Rifie, and Guards Seijeants’ rifled musket 2| 12|^ 

Rifle, — Navy, heavy 8 nearly. 

Carbine, — ^Victoria, Ordnance Corps, and Cape Corps 2 har'^. 3| 141 

Carbine, — Constabulary . 2-| 14 1 

Pistol, Navy * 2 34 

Pistol, as partially retained in the CavaliT / . 3-1 Mvj 

^Llight ... 3 20 

Blank cartridge for all „ 3 | 

The nipple and cap are the same for all Arms ; five caps are supplied for every 
four cartridges ; rifles are loaded with a blank cartridge, ball, and grease-patch. 

Rifle ammunition, in dark green paper ; ball-cartridge, in white ; and blank, in blue. 

Ball-cartridge Box for the Field Service Ball-cartridge Waggon, 


o 

Pm 


'Musket . . . 

Cartridges. 

Percussion 

caps. 

Weight, 

filled. 

lbs. 

Exterior 
dimensions, 
ft. : 

1000 

1250 

106 

Length 1 

Rifle .... 

1080 

1350 

115i 

Breadth 0 

Victoria carbine 

1190 

1487 

115 

Depth 1 . 


3|-1 Weight 
'7f f empty,. 
5f J 13tts. 


The ball-cartridge box has only one cleat, | inch thick, and it is on the bottom ; in 
estimating stowage for this box, therefore, the allowance must be made in addition to 
the depth. 


* Tbe bore is for 14^ ; but tbe belt on the ball gives the additional weight. As taken from actual 

measurement, the bore is 75 in., and the diameter of the ball ‘68 ill. 
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ANEMOMETER ( Wind Measure), Wind Guagb.* 

It is not intended to do more in this article than describe some ordinary instru- 
ments and modes of observation, in such a manner, that an Officer, \vhei*ever his 
duties carry him, may be enabled to render useful sendee. The general phenomena 
of winds, and the place they bear in meteorological science, must be sought in works 
more exclusively devoted to the subject. It may, however, be briefly stated, that wq 
are to consider wind as the movement of the aerial ocean which envelopes our globe, 
subject to the laws of fluid matter, and acted on by physical causes, which, though 
extremely variable, are all more or less reducible to fixed laws. 

The most influential cause of aerial muTents is change in the density of the air, 
from changes of temperature. Some of the emrents so produced are general, as the 
trade-winds in the tropical, and their counter cuiTcnts in the temperate, regions of the 
globe, with the various translations and oscillations to which they give rise ; some 
local, as land and sea breezes : these latter, indeed, sometimes possess a veiy extensive 
character, and embrace considerable range, as the monsoons of the Indian Ocean. 
The quantity and tension of aqueous vapour is also very important, from its influence 
on the density and pressure of the air ; and the electrical condition of the atmosphere 
is w^ell known as a fertile, and often terrific, cause of wind. The theory of Hurricanes 
still requires much observation, before philosophers can determine to what cause the 
phenomena of revolving gales are really attributable. It is not improbable, that the 
general aerial waves may revolve around nodal points as those of the ocean do. It is 
also very important to notice whether a gale begins to windward or to leeward, L e. 
whether the air is propelled, or whether it is sucked into a vacuum. 

These are merely indications of the objects to be considered. By such considera- 
tions, and others which win readily occur to the intelligent obseiwer, he will arrange 
his instruments and observations with a view to the peculiar circumstances of his 
position, so as to afford the class of infoiination which may best elucidate the changes 
shewn by his Anemometer. 

The elementary facts we require to know in relation to the wind, are its direction, 
and its force, or velocity. 

The direction of the wind is measured by the ordinary vane, and maybe read either 
by direct observation, or by the vane being made to move the hands of a dial. There 
is an instrument for this purpose called an Anemoscope. The notation commonly 
used is that of the seaman^s compass, hut it is sometimes written in degrees of a 
circle. On this system N. 30° E., for example, means 30° to the eastward of north. 
The following Table is from Riddell’s ‘ Magnetic Instructions,’ p. 131. 


Pirection. 

Conesponding Azimuths. 

Direction. 

Corresponding Azimuths. 



N. = 

0 

0 


360° 

0' 

■ s.s.w. == 

r~ 

202 

30 

. . 157 

30 

N.N.E, - 

22° 

3f/ 


337 

30 

s.w. ^ 

225 

0 

.. 135 ' 

0 

N.E. 

45 

0 


315 

0 

w.s.w. == 

247 

30 

112 

30 

B.N.E. == 

67 

30 


292 

30 

■ W. 

270 

0 

.. 90 

0 

■ E. - 

90 

0 


270 

0 

W.N.W. = 

292 

30 

. . 67 

30 

E.S.E.' = 

112 

30 


247 

30 

■ , ■== 

315 

0 

.'AS 

0 

,S.E. , = 

135 

0 


225 

0 

, N.N.W. = 

337 

SO 

''■22' 

30 

,S.S.E. ■ „ = 

157 

30 


202 

30 

N. - 

360 

0 

; 0 

0 

S. , ' ,= 

180 

0 

. , 

180 

0 







* By Capt. Larcora, B.E. 
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The force of the wind is estimated by its pressm-e on a given surface, usually the 
pressui-e per square foot. Various instalments have been devised for measuring it 
directly ; as, for example, by connecting with a boai'd a foot squai-e, some simple ap- 
paratus, moving a weight over a pulley ; or a spring whose strength has been esti- 
mated ; and the indications of these instruments, as well as those last described, may 
be read on a dial. So, also, by the revolutions of a set of wiiid-miH vanes, weights or 
counterpoises may be moved, or halls projected outwards on a slide, by the centrifugal 
force communicated to a vertical spindle, — or, like the well-known regulator of mo- 
tion in machines, called a ‘ governor.’ Any of these, if kept in good order and 
carefully observed, will furnish useful indications. There is one differing from tliese, 
but so simple and portable that it may he w^orth while to describe it. Lind’s yiwe- 
mometer (Plate I, fig. 1) is a bent tnbe of glass, to be half filled with water, of whicli 
the neck, or bent portion, is very narrow, in order to check the motion of the water. 
As they are made in the shops, the vertical parts of the tube are 8 inches, and -|-th of 
an inch in diameter, A scale is fixed between them, graduated in inches and tenths. 
One tube has a brass cap {a) turned at right angles, and open; this orifice is kept 
facing the wind by a vane (^), the whole swinging by swivels on an axis, whicli may 
be fixed on any staff or other support. The other tube also terminates in a brass cap 
(c), having only a small hole in it to admit air. Water is poured in till it stands at 
the zero of graduation in both tubes. When the orifice is now presented to the wind, 
the water is of course forced down in the one tube, and rises in the other. The dif- 
ference shewn by the scale will be the height of a column of water whose w^eight is 
equal to the force of the wind. And, as a cubic foot of water weighs 1000 ounces, a 
stratum of water of a foot square, and 1 inch deep, will weigh of 1000 ounces, 
or 5|- ibs. nearly, which is obviously the pressure of an inch of water on a square foot 
of surface. A rise, therefore, of 1 inch in the tube of this instrument, indicates a 
pressure of 5-| tbs. in the square foot, which is the force of the wind at that time, and 
so on. 

The 'velocity of the wind may he measured directly, or it may be deduced from its 
force. Eough indications of velocity may be obtained by merely noticing the shadows 
of clouds, or by the flight of balloons, hut these all give obviously the cun-ents only 
of the upper air, and belonged to the infancy of science. A verj^ simple contrivance 
has been used by Mr. Snow Hams, which he thus describes : A cork, stuck round 
with capacious feathers, is made to travel over a fine wire of a given length by the 
force of the wind. The cork is set on a common writing quill, bushed with a small 
brass plate at each end, by which the whole is supported on the wire, fine holes being 
drilled through the brass plates for receiving it. This contrivance is extremely Mght, 
and will fly along the wire with the velocity of the wind, or very nearly so, for a given 
distance. It is in fact, throwing, as it were, a log-line on the air.” 

Or, the velocity may be deduced ffom the force, for which pui*pose a series of ex- 
periments was made at Woolwich by Dr. Hutton, who, as might be expected, found 
the force nearly proportional to the square of the velocity, being of course the same 
as that opposed to a body moving thi*ough a medimn, the only difference being, that 
in this case the body is at rest and the air in motion. By those experiments he found 
a velocity of 20 feet per second equal to a pressure of 12 ounces on a square foot, 
from which he deduced a Table for Dr. Lind’s Anemometer, which Ms been subse- 
quently corrected by Mr, George Harvey, from whose paper in the Encyc. Metrop, it 
is here copied, with some extensions. 
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TaUe shewing the Force and Velocity of the Wind, ^c. 


Height of 
the Column 
of Water. 

Force of the 
Wind on a 
square foot. 

, 

Velocity of the 
Wind per hour. 

Common designation of such a Wind. 

In Inches and 

In Avoirdupois 

In Miles and 


Decimals. 

Pounds. 

Decimals, 


0-05 

0’26 

8-0 

A pleasant wind (light breeze). 

*10 

0-52 

11-3 

A fresh breeze, 

•15 

0-78 

13*9 


•20 

1-04 

16*0 


•25 

1-30 

17*9 


•30 

1-56 

19-6 


•35 

1*82 

21*7 


•40 

2*08 

22*7 


•45 

2-34 

24*1 


•50 

2-60 

25-4 

A brivsk gale. 

*55 

2*86 

26-6 


•60 

3*12 

27*8 


*65 

3-38 

28*9 


•70 

3*64 

30*0 


•75 

3-90 

31*1 


•80 

4-16 

32-1 


•85 

4-43 

33*1 


•90 

4-69 

34*1 


•95 

4-94 ' 

35*0 


l-OO 

5-21 

35-9 

A high wind. 

1-50 

7-81 

44*0 


2*00 

10-42 i 

50-8 

A very high wind. 

2-50 

13-02 

56*8 


3-00 

15-62 

62-2 

A storm. 

3-50 

18-22 

67-2 


4‘00 

20-83 : 

71-8 

A great storm. 

4-50 

23-43 I 

76-2 


5-00 

26-04 1 

80-4 

A very great stonn. 

5*50 

28-89 

84-6 


6-00 

31-75 i 

88*7 

A hurricane. 

6-50 

34*15 

92-0 


7*00 

36-55 

95*2 

A great hurricane. 

7*50 

39-10 

; 98*5 


8*00 

41-66 

101-6 

A very great hurricane. 

9-00 

46-87 

108*0r 


10-00 

52-08 

113-6 [ 

, Most violent hurricane. 

11-00 

57*29 

119-2 J 


12-00 

62-5 

124-0 

i 

1 


In violent winds a heavier fluid, even mercury, may he used ; or, in great degrees 
of cold, a saturated solution of sea salt has been recommended. In either case the 
f figures which denote the force in the above Table must be multiplied by the specific 

gravity of the fluid employed.*^' 

But our knowledge of the aerial currents would have made very slender advances 
from individual observations alone, however numerous, and much ingenuity has 
accordingly been exerted in the contrivance of self-registering instrimients. The two 
which at present divide the opinion of plnlosophers are those invented by Mr. Wliewell 
in 1835, and Mr. Osier in 1836. 

I, The object of the former is thus stated by the inventor, viz. “ To obtain a record of 


0x1 one of the mountain stations of tlie Trigonometrical Survey of Ireland, 24dc) feet above the 
;; sea, the water was completely blown out of Lind’s Anemometer ; the force, tlierefore, anioiinted to 

41*7 in the square foot, and the velocity 101 miles an hour, at the moment the whole of the water was 
driven into and sustained in the further leg, after which it must have increased considerably, though 
it had escaped beyond the limits of the instrument to measure. 

i- 
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the ioizX amount of the aerial current which passes the place of ohservation in each 
direction. The assemblage of such records for any given time will exhibit a type of 
the course of the wind for such time; the mean of such records at the same place, 
for different years, will exhibit the annual types of the winds for that place; and the 
comparison of the types of the winds for many different places will throw light upon 
the general annual movement of the atmosphere.’^ It is thus described ; “ It consists 
of a small wind-wheel, like a wind-mill with eight sails,* wdiicb is kept towards the 
wind by a vane. The rapid rotation of this wheel is by a train of toothed wheels and 
screws, converted into a slow vertical motion, one-twentieth of an inch, being tlie 
descent produced by 10,000 revolutions of the wheel, wdiich motion carries a pencil 
downw^ards, tracing a line on the surface of a vertical cylinder, having the axis of the 
vane for its axis. The extent of vertical motion shew^s the amount of the wind, and the 
part of the circumference of the cylinder, on which the trace lies, shews the direction.” 

This will readily be understood by inspection of fig. 2, Plate L, which exhibits an 
instrument of this kind, erected at the Ordnance Survey Office, near Dublin, together 
with figs. 3 to 14, Plates 1. and II., which shew the details of contruction, as given by 
Mr. Snow Harris, in tbe ' Transactions of the British Association for 1842.’ In the 
Dublin instrument, instead of the pencil marking the com'se on the cylinder itself, 
to he rubbed off every time the pencil reaches the bottom, there is a paper ruled 
exactly like the cylinder, lapped around it, and pasted together at the edges. When 
the pencil has descended to the bottom, the paper is replaced by a new one. A series 
of such papers, afterwards joined into one length, forms an actual field-book, as it w’ere, 
of the wind for any length of time. 

In order to determine the absolute velocity of the aerial current from this instru- 
ment, a series of experiments was made by Mr. Snow Planis, from wMch he arrived 
at the following deductions : 

1st. When the pencil tracing the integi*al effect of the wind moved by the revolu- 
tions of the fly at the rate of one division of the scale of measure, or *1 of an inch per 
hour, the current of air for the same time moved at a mean rate of 1 1 feet per second.” 

2nd. The space described by the pencil appeared to be proportional to the square 
of the velocity of the aerial current acting on the fly. Thus, when the pencil described 
four divisions of the scale in an hour, the velocity, by a mean of many observations, 
amounted to 22 feet in a second. When the velocity w^as 15 feet in a second, the 
pencil had described about tw^o divisions of the scale in an houi*, and so on. Having, 
then, the velocity due to a given rate of indication per hour taken as unity, it is easy 
to find the velocity due to any other rate of indication, since we have only to multiply 
the square root of the given rate by the constant 11, the velocity per second corre- 
sponding to a space of one division of the scale.” 

By this rule, the mean velocity of wind, as indicated by this instrument at Ply- 
mouth, between April, 1841, and April, 1842, was 13*16 feet pef second, or about 
9 miles per hour. The actual velocity being thus obtained, the force may he deduced 
from it by Hutton’s Table, p. 37. But if the descent of the pencil be propor- 
tional to the square of the velocity, it is of course at once a measure of the force 
without the intervention of velocity. These deductions must, liow^ever, be received 
with great caution, because it is obvious the descent of the pencil ought to directly 
proportional to the velodtj’-, and it can only he rendered otherwise by Metioii, an element 
so variable, that separate experiments are necessary for every individual mstmment. 

Osier's is thus described by its inventor. The direction of the wand 

is obtained by means of the vane attached to the rod, or rather tube, which carries it, 

* No specific direction for the sjuls giTen. The heat would appear to he about 55®, the aiaxi- 
loium angle for the sails of a wind- mill. 
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and consequently causes the latter to move with itself. At the lower extremity of 
this tube is a small pinion, working in a rack, 'which slides baclavards and forwards 
as the wind moves the vane, and to this rack a pencil is attached, wdiich marks the 
direction of the wind on. a paper ruled with the cardinal points, and so adjusted as to 
progress at the rate of an inch per hour, by means of a clock. The force is at the 
same time ascertained by a plate one foot square, placed at right angles to the vane, 
supported by two light bars running on friction rollers, and communicating with 
three spiral springs in such a way that the plate cannot he affected by the wind's 
pressure without instantly acting on this spring, and communicating the quantum of 
its action by a light wire passing dowm the centre of the tube to another pencil below, 
wdiich thus registers its degree of force.’' 

This instrument also has attached to it an additional apparatus for registering the rain. 

In the Meteorological Instructions recently published by the Royal Society, espe- 
cial attention is directed to the foUo’wing points regarding wind ; 

1st. Its average intensity and general direction during the several portions of the 
day devoted to obsen^ation.” 

2ndly. The houi's of the day or night when it commences to blow from a calm, 
or subsides into one from a breeze.” 

3rdly. “ The hom*s at which any remarkable changes of its direction take place.” 

4thly. “ The course which it takes in veering, and the quarter in which it ultimately 
settles.” 

Sthly. The usual course of periodical winds, or such as remjirkably prevail during 
certain seasons, with the law of their diurnal progress, both as to direction and 
intensity; at what hours, and by what degrees they commence, attain their maximum, 
and subside ; and through what points of the compass they run in so doing.” 

6thly. The existence of crossing currents at different heights in the atmosphere, 
as indicated by the courses of the clouds in different strata.” 

7thly. “ The times of setting-in of remarkably hot or cold winds, the quarters 
from which they come, and their courses, as connected with the progressive changes 
in their temperature.” 

Sthly. The connection of rainy, cloudy, or fair weather, with the quarter from 
which the wind blows, or has blown for some time previously.” 

A few words may be necessai’y on the modes of reducing and digesting the recorded 
results of an Anemometer, though none have been finally determined as applicable to 
all. The observations of Mr. 'Whewell’s instrument are reduced in a particular 
manner for the purpose of ascertaining the integral effect of the wind, i.e. the amount 
and direction of aerial fluid which finally proves to have passed over the place of 
observation at the end of a year, or any other period. Tirst, by resolving each partial 
wind into its component parts E. and W. and N. and S. Then from the sum of all 
the W, components, subtracting the E. elements, which gives the effective W, winds, 
and from the sum of all the S. components, subtracting the N. elements, wliich gives 
the effective south winds. The magnitude and proportion of these two effective 
winds compounded give the magnitude and direction of the effective or 

amount of air wliich has been transfeixed across the place of observation 

during the whole term of observation. This reduction is performed by considering 
each wind as the hypothenuse of a right-angled triangle, and finding the natural sine 
and cosine of each, which, used as multipliers, will give its value in the required 
direction. Thus the four inter-cardinal 'vrinds, N.E., &c., are reduced to the cardinal 
directions by multiplying by The eight subordinate winds, N.N.E., &c., have for 
multipliers || and Thus a wind N.N.E. 65 is equivalent to N. 60 and E. 26. 
The oblique winds have for their multipliers ^ and and for the remaming 
points ^ and minuteness can seldom be necessary. 
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Summary. 



N. 

E. 

S. 

W. 

Jan. 1 to 14 . . 



202 

185 

„ 14 „ 20 . . 

103 



59 

„ 21 „ 25 . . 



148 

27 

„ 26 „ 30 . . 

89 

186 



„ 30 „ Peb. 7 • 


105 

188 



192 

291 

538 

271 




102 

201 




S. 346 

E. 20 


Various inodes lia?e been demed of exbiliitiiig graphically the results of wind 
observations. The most simple is to plot the course like a traversed survey ; L e. 
starting from a given point, draw a line in the direction of the first recorded wind, of 
such a length as represents its magnitude. From the extremity of this line draw 
another, representing the direction and magnitude of the second recorded wind, and 
so on ; or, lines may be drawn radiating from a centre to all tlie points of the compass, 
each line being made of length proportioned to the magnitude it records, whether 
of prevalence or of force. The extremities of the lines being joined, a polygon is 
formed, it may he for a month. The comparison of polygons formed from several 
recurrences of the same month will give a type of that month, and their combination 
a type of the year. The same may be expressed by curves formed from ordinates 
and abscissae, or in various ways suitable to particular piu'poses, which it is not 
necessary to dwell on. 

There is one mode, however, so ingenious, that it deserves especial mention. It is 
that devised by M. Leon Lalanne for exhibiting three variables. It will easily be under- 
stood by considering that we can fix any point on a plane by the intersection of two co- 
ordinates ; and if we suppose each of these co-ordinates to represent a variable, and 
a perpendicular to be erected on that point, of such a length as shall represent the 
third, we shall have a net-work of squares, and from every intersection a pei’])endi- 
cular projecting upwards : the summits of these perpendiculars, varying in length, will 
represent, as it were, the surface of a model of gi'ound. But the difiiculty remains of 
exliibiting on the plane of the base the position which the summit of the perpendicular 
occupies in space. This difficulty, however, is precisely the same as that felt in 
representing the undulations of ground in a plan*, and the application of contours, 
so successful in the latter, is equally descriptive in the former. Suppose we desire 
to exliibit the prevalence of particular winds at particular places for each month of 
the year ; say at Dum Dum, near Calcutta. (Plate HI. fig. 15.) [This is the example 
given by M. Lalanne.] The wands range up the sides of the rectangle, the months at 
its top and bottom ; the imaginary lines perpendicular to the plane indicate the 
proportional prevalence of the winds in each month, their height being represented 
by figures of altitude, and all those wdiich are equal being joined to form the curves, 
or contours. In this figure M. Lalanne has chosen to divide the month into 
twentieths. FoXtowing now the vertical line which indicates the month of September, 
for instance, till we come to the borizontal line marked East, we find ourselves on a 
contour marked 4, w^Mcb indicates that during ^ or *2 of the month of September 
the wind was easterly, and so on. A curve constructed of ahsclssae and ordinates in 
the usual way would obviously be analagous to a section of the ground of which the 
figure of M. Lalanne maybe considered for the moment a topographic representation, 
but a separate curve must be made for each month to afford the same information. 
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In like manner the polygons before mentioned might, by constructing one for each 
month, be made to represent the same thing. (Plate III, fig, 17.) This latter, indeed, 
is analogous to a topographic projection on polar co-ordinates, but either of these 
modes would obviously he far more complicated, and less graphic, than this most 
ingenious contrivance, which is, besides, susceptible of various other applications and 
extensions. 


ANTI-CORROSION, as applied to Iron Traversing Platforms, Gun Carriages, 
and outsides of Guns. 

44 oz. anti-corrosion. 

4 oz. Grant’s black. 

2 oz. red-lead. 

4 gal. Imseed oil. 

Y^fth pt. spirits of turpentine. ^ 


To be well mixed, and laid on immediately ; as 
> it becomes useless from its hardening into 
a cake. 


Anti-corrosion. — Quantities for Ordnance, ^^c., hvo coats. 


pr. 

32 

24 

18 


Guns. 

ft. 

. 

. 9 ^ 

. 9 


lbs. oz. 

. 3 1 

. 2 7 
. 1 10 


Carronades. 
tb. oz. 
1 0 


pr. 

32 


24 

18 


Iron Carriages average 4f ibs., and 
Traversing Platforms 144 lbs. 


Mortars. 

13 -inch Sea 
10 „ 


13 

10 

8 


Land . 


ft)S. oz. 

, 2 8 
. 1 1 
. 0 12 
. 0 94 
. 0 6 


Bed. 
2 1 
1 6 
1 i 


The bores are lacquered with the following ; 


36 oz. Cumberland black-lead. 
1 gal. linseed oil. 

10 oz. red-lead. 

1 oz. lamp-black. 


To be well ground into the oil, and then 
boiled slowly till thoroughly incorporated. 

Pv. J. N. 


APPROilCH.— F2VI<9 ‘ Attack of Fortresses.’ 
APPROACH,- COUNTER.— rac ‘Defence.’ 


ARMAMENT. — Vide ‘Artillery’ and ‘Defence.’ 


ARTILLERY.^ — This subject was only undertaken after a distinguished Officer 
of Artillery had declined to contribute the Article ; and it is given for tlie use of the 
Amiy in general, and in explanation of the several Tables which have been supplied 
through the kindness of the Officers of the Artillery Departments. 

‘ Artillery,’ — in the British Service, comprehends eveiy branch of that part of the 
Aiiny, and includes as well as besides the constructive and 

scientific departments. , 

Foreign ArtiUery, Marine Artillery , (or Armament of Ships of War,) and the 
Theory of Artillery or Gunnery, mid ^ Equipimnt* are explained as they occur 
alphabetically in separate articles. 


* By Colonel Lewis, R.E. 
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SECTION I. 

The constituent subjects of ‘ Artillery ' may be concisely stated as follows : 


r Personnel . 


Horse Artillery. 
Rocket ditto. 
Foot ditto. 
Invalid Gunners. 
Master Gunners. 


f Ordnance 


Materiel. . 


Carriages 


Ammumtion . 


Stores in general. 


r Iron 

f Guns. 

J Howitzers. 

j 

* '] Mortars. 

L Carronades. 

Brass. 

r Field guns. 


■ • -j Do. howitzers. 
L Small mortars. 

Rocket .... 

. f Field. 

1, Hca\'y. 

Travelling . . . , 

_ / Field. 

L Siege. 

Standing 

, / Wood, 
i Iron. 

^ M^aggons, &c. 


r Powder. 

Shot. 

I Shells. 

Case or canister. 

1 Grape. 



f Academical . 


Instruction 


Practical . 


f Mathematics. 

Fortification. *) 

Gunnery . . J oeoretical, 
languages. 

r Repositoiy^ course. 

I battery exercise. 

Flementarj-Tactics ^ “ortar, ^ , 

rocket practice- ^ 
Infantry drill, and other exer. 
L cises of arms. 

«.d» .h. fedUt. P«»— 1> 



ARTILLERY. 


45 


SECTION II. 

The administration of the Artillery (subject to the Master-General and Board of 
Ordnance) is distributed among the following departments ; the head-quarters being 
at ^¥oolwich. 

1. The Personnel, under a Deputy-Adjutant-Geiieral. 

2. The Equipment, under a Director-General of Artillery. 

3. The Stores, before and after conYersion, are under the control of a Prin- 
cipal Storekeeper. 

4. The construction and fabrication of Stores are executed by the 

Laboratory Department. 

Carriage Department. 

Foundry Department. 

6. The Theoretical branch for Cadets is under a Lieut.-Governor in charge 
of the Royal Military Academy. 

6. And the Practical Course of Instruction is given under the dhection of 
the above-named Departments, besides the most necessary practical duties 
taught in the Repository. 

Referring to the preceding heads : 

1. The Personnel of the Elfective force forms one regiment of Royal Artillery, 
dhided into battalions and troops, according to the exigency of the ser\ice; the 
minimum Peace Establishment being six troops of Horse Artillery and nine battalions 
of eight companies of Foot Artillery ; and the maximum force has been, as a War 
Establishment, equal to fourteen troops of Horse Axtillery, ten battalions of ten 
companies of Foot Artillery, thirteen troops of Artillery Drivers, and two foreign 
battalions. 

The Non-Eifective force, consisting of Invalids and Master-Gunners, are usually in 
charge of towers and batteries ; the latter being Store Accountants, and the situation 
affords a handsome retirement to the deserving Non-Commissioned Officers of the 
Royal Artillery. 

The Distribution of the Personnel into Horse Artillery, destined to move with 
Cavahy; Foot Artillery, attached to field batteries, generally acting vrith Infantry; 
and the Artillery for garrison and Colonial duties, is arbitrary; and the whole is still 
one regiment, the men and Officers being applicable, in the course of service, to all 
these duties at the pleasure of the Master-General, as circumstances may direct. 

2. The Equipment of Artillery for the field, for coast defences, sieges, and the 
armament and defence of places, is a combination of the elements of men, materiel, 
and horses, necessary for those serrtces; and is organized by the Department of the 
Director-General of Artillery. Under his control, these Equipments for the Field 
are, for 

Horse Artillery. 

Rocket Artillery. 

Field Foot Artillery. 

Mountain Artillery. 

Artilleiy of Reserve or Position. 

And the Equipments of Fleavy Artilleiy are for 
Siege Artillery. 

Artilleiy for Coast Defences. 

Artillery for the Armament of Places. 

3. Artillery Stores, and materials for conversion, are generally obtained by 
contract, and placed in charge of the Storekeeper -GeneraTs Department for dis- 
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trxbution or for conversion, as explained in the following paragraph, or in the 
Equipments named above. 

4. The construction and fahiication of Artillery from the materials into the 
component parts of ammunition, ordnance, and carriages, are executed in the Royal 
Arsenal, Woolwich ; and the proof of those articles, when furnished by private indi- 
viduals or companies, forms an important branch of the Artillery^ service. 

5 and 6. The Elements of Instruction referred to in the preceding Synopsis are 
fully adequate, theoreticahy and practically, to render the men and Officers excellent 
Artillerists. 

In concluding the description of the administration and organization of the Royal 
Artillery, it should he explained that this arm of Her Majesty’s forces, after leaving 
the establishment at Woolwich, is under the command of the General Commander- 
in-Chief of Her Majesty’s Land Forces, and obeys all Commanders of forts, districts, 
garrisons, and colonies, with ail troops of Her Majesty’s Army, subject to certain 
responsibilities of economy, detail and expenditure of money and stores, to the 
Master-General and Board of Ordnance. 

SECTION III. 

The application and proportion of Artillery to 

Field and Positions • • 

Sieges . . . . . . i See ^ Composition of Batteries,’ Table L ; 

Armament of Places, and f and * Equipment.’ 

Coast Defences . . . 

As there is no regulated or fixed principle in the application of Artillery to the 
several services before mentioned, and as the question interests every branch of tlie 
British Army, the following data are given as the probable basis for the armament of 
batteries. 


SECTION IV. 

Artillery, applicable to the field, consists of 

Horse Artillery Batteries. 

Field Foot „ „ 

Mountain „ „ 

Rocket „ „ 

and Artillery of Reserve or Position. 

1. The batteries of Horse Artillery are usually composed of 6-pounder brass guns, 
and 1 2-pounder howitzers in batteries of six pieces, as best adapted to move with 
Cavalry. See Tables F. 1. 

2. The ai-mameiit of the Field Foot Artillery attached to the Infantry Corps when 
the roads are tolerably practicable, are now formed of 9 -pounder brass guns and 
24-pounder brass hoy?itzers. See Tables F. 1. But as the difficulties of moving 
Artillery increase, so must the calibre of the ordnance be reduced. The field 
batteries in the early part of the Peninsular War consisted of 3 and 6-pounder brass 
guns, and of and 4f" howitzers : at the conclusion, 9-pounder guns were used. 

3. The Mountain Artillery is usuaRy limited to 3-pounder brass guns, and 4^" 
howitzers, conveyed on the backs of mules: the difficulty of transport renders At 
convenient to compose these batteries of three guns and one howitzer, as the 
ordnance carriage and ammunition have to be fixed on pack-saddles. See fables 
F. and 1. ; * Carriage,’ PI. XXIX.; and * Equipment.’ 

if the animals for the conveyance of Mountain Artillery are not well accustomed to 
carry weights on their backs, and used to moimtam roads, the application of this 
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brancli of Field Artillery is almost impracticable; and the batteiy, at best, is in- 
effective. 

Socket Artillery for tbe Field seems more applicable to countries without roads 
than Mountain Artillery ; and also, where they are much intersected by rivers, and 
in marshy or boggy districts; as well as for Advance Guards. Hitherto, their 
practical effect has not been satisfactory. See Table J. 

Artillery of Position or Reserve may be composed of 9 and 12-pounder brass 
guns, and 32-pounder brass howitzers; or the 18-pounder iron gun, with an S-inch 
iron howitzer ; if of brass, the batteries consist of six pieces ; if of iron, only four. 
This description of heavy Field Artillery, in offensive operations, becomes * Artillery of 
Reserve,' to be bronght forward in critical periods of attack, or to insure success 
when the adverse forces begin to wmver; and it is peculiarly adapted to the attack of 
posts and tillages. In defensive operations it may be termed ‘ Artillery of Position,' 
for the occupation of the prominent features in the field of battle, and commanding 
ground securing the position by its superior fire. See Tables E. F. 1. 

The proportion of Field Artillery to an army is generally regulated by the descrip- 
tion of the country in which the army is to act, and the means of transport ; but these 
should rather decide tine nature of the ordnance to be employed than the quantity ^ 
considering the vast resoiuces of Great Britain. With the Anglo-Portngnese army in 
the Peninsula, the proportion of Artillery was one to every thousand ; and with the 
army of occupation in France, it was three to every thousand men. Napoleon 
preferred two to every thousand, with a large proportion of ammunition; and this 
rule seems to he admitted in modern armies. 

And the proportion of two pieces of ordnance for every thousand Infantry may 
be found better suited to our service, considering how much the perfection of the 
Infantry force diminishes the quantity of Ai’tillery necessar}" for an army. 

Therefore, taking an army destined for the field as 60,000 — of which 50,000 is 
Infantry — 7500 Cavalry, and about 2500 Artillery, the maximum number of pieces 
of Artillery will be 100 in the proportion of 

5 batteries of Horse Artillery, or 30 pieces for 5 brigades of Cavalry. 

9 batteries of Field Artillery, or 54 pieces for 8 divisions of Infantry. 

3 batteries of Reserve or Position, 16 pieces for the whole force. 

Whether four, six, or eight pieces shall be the strength of the batteries, is generally 
a professional or Artillery question ; but its consisting of six does not appear to be 
imperatively necessary. 

It would seem desirable to establish as a principle, that the Field Foot Artillery 
attached to Infantry should not possess the mobility of Horse Artillery ; and that the 
latter should not have the power of the former, by being armed with pieces of heavy 
calibre, as the efficiency of Horse Ai*tillery depends upon the facility of moving and 
supporting Cavalry. 

" SECTION ■ 

HEAVY AETIELERY. 

1. Application of Artillery to Sieges, — In the consideration of this subject also, 
the same two important points have to he decided — ^the nature of the ordnance to be 
employed, and the quantity. Adverting to the several sieges during the last wars, 
and the suggestions offered on the experience obtained fi*om those events, the fol- 
lowing inference is drawn as to the nature of Artillery necessary for a siege operation. 

NATUBB OF ORUNANCE. 

That the 24-pounder iron 9 feet 6 inch gun should be generally, if not inva- 
riably, used for direct fire and breaching. 
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That the S-inch iron howitzer, with the 24-pounder iron gun, is most suitable for 
enfilade fire, as well as for the demolition of parapets and exposed scarps when placed 
in the first parallel. 

And that the 104nch iron mortar be adopted for vertical fire, whether used for 
bombardment and the destruction of the magazines and platforms, or ultimately as 
pierriers, this latter piece not being known in our service. 

These, with a proportion of small mortars, wfill he found, as regards the nature of 
the Artillery necessary, more efifectually to produce early and successful results. 
Although the 12 and 18-pounders iron guns are still among the enumerated de- 
scriptions of ordnance for the attack of places (see Table E.), experience does not 
justify their use, except in cases where none other can he obtained ; and as Sir John 
Jones, in Ms ‘ Journals of Sieges,^ observes, It is neither vertical, ricochet, nor 
direct fire alone, hut a judicious combination of the thi’ee wdiich will prove irre- 
sistible and hence the 

24-pounder gun for direct fire, 

8-inch howitzer for ricochet, and 
10-inch mortar for vertical, 

are proposed for a battering train of heavy artillery to accomplish these objects. 

aXJANTITY OF ORDNANCE. 

The quantity of ordnance necessary is equally important in the attack of places. 
There is a considerable difiference in the authorities hitherto given of the number of 
pieces of Artillery required, and the experience obtained in the reduction of for- 
tresses rather shews that the quantity used was guided by expediency and the acci- 
dental resources of the moment. 

The following proportion has been adopted (by a Committee of Artilleiy Officers 
in 1819, vide ‘ Equipment,^) as a siege equipment or battering train, and 100 pieces of 
heavy ordnance is given as the basis for all future siege operations. 


r 24-pounder guns . 

. . 40 

pieces. 

Iron. ” 

. . 20 


Howitzers . . . 

. . 15 

» 

^Mortars .... 

. . 25 

n 

Brass mortars . . . 

. . 20 

V 

l-4f „ ... 

. . 20 



But independent of the objection to the use of 12-pounder guns, which did not meet 
the sanction of the Duke of Wellington, proposed for enfilade fire, and the small 
number of howitzers, the quantity recommended does not seem a convexdent number 
to divide for inferior attacks; and it is questionable if the number is adequate as a 
maximum proportion. 

It is suggested therefore to establish a minimum quantity for the smallest siege 
operation. 

Major-General Sir J. Burgoyne, in the article ^ Attack,^ considers 25 pieces of heavy 
ordnance as the minimum battering train to belong to an army for the reduction of forts. 

Without adopting this for a minimum force, it is proposed to consider 30 pieces 
of heavy ordnance, with a proportion of brass mortars, as a small battering train for 
an Artillery siege equipment, in the proportion of 



r 24-pounder guns . . 

. .I5,orfi 

Iron. . 

s 8-in. howitzers . . 

. . 10, orf l ao. 


llO mortars . . . 

. . 5, or 1 J 


+ 

■ ' 'Hh 

Brass . 

r 6-|- mortars . , . . 

. . 5, or J See ^Construction' of 


l5i „ .... 

. . 5, or 1 J ’ Artillery, Sect, VI. 
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This iiiiiiimum siege equipment it will be found more convenient to double, triple, 
or quadruple, than to divide the larger proportion of 100 pieces of heavy ordnance 
for the attack of fortresses of second and third, or fourth orders. 

Sir J. Jones proposes for a siege equipment, 

r 24-pounders ....... 40 q 

Iron . .4 18-pounders or heavy howitzers . 20 1 106 pieces of heavy artillery. 

L Mortars 46 J 

The ‘ Aide-Memoire a Tiisage des Ofiiciers d^Artillerie/ (edition of 1844,) gives the 
following as a siege equipment : 


Brass 


24 -pounder guns .... 

. . 40 1 

16 ,, 

. . 40 

8-in. howitzers ( 22 *^®.) . , 

. . 40 

lO-in. mortars ( 27 *^®.) . . 

. . 15 

8-in. „ ( 22 '=®.) . . 

. . 15 

.Pierriers ...... 

. . 12 - 


162 guns of heavy artillery. 


And in the same work the following examples are detailed of different siege equip- 
ments : 


As proposed hy 

Pieces of 
Ordnance. 

In the proportion of, per 100, 

Guns. 

Howitzers. 

Mortars. 

Pierriers. 

Vauhan 

160 

70 



15 

15 

Bousmard .... 

168 

50 

18 

22 

10 

Durtiihie ..... 

207 

62 

12 

18 

8 

Dupuget 

200 

65 

12 

18 

5 

Gassendi . . . . . 

160 

62 

15 

15 

8 

Austrian Equipment . 

178 

45 : 

13 

35 

7 

Prussian „ 

142 

60 ; 

15 

20 

! 5 


It appears likewise in Jones’s ^ Sieges/ that the under-mentioned pieces of artillery 
were in battery at the attacks of the following places hy the British Army, upon 



Guns, Iron. 

Howitz., Iron. 

Garron. 

Mortars, Iron. 

Field Ordnance. 


24-prs. 

18-prs. 

5^-in. 

8 -in. 

S-in. 

lO-in. 

13.jn. 

Brass pieces. 

Ciudad Bodiigo 

23 

4 

— 



— 





2 

Third siege of 1 
Badajos . .J; 

16 

20 

16 


— 

— 

— 

! ^ 

St. Sebastian . 

30 

6 

— 

7 

4 

15 

1 

j 


And in the ‘ Aide-Memoire d’Artillerie/ the following were in battery in the French 
sieges in Spain : 


Number of In the proportion of, per 100, 

Pieces of / — — - — ^ ^ ^ 

Ordnance. Guns, Howitzers. Mortars. Pierriers. 


Mequinenza . 

in 1810 

18 

55 


45 



Ciudad Rodrigo 

„ 1810 

50 

58 

16 

■■ -22 

' '4 

Almeida . . 

„ 1810 

67 

62 

18 

13 

7 

Tortosa . . 

,, 1810 

50 

40 

60 

— 

— 

Lerida . . . 

„ 1810 

40 

6 

15 

15 



Tarragona. . . . 

„ 1811 

66 

^ .. — . 



. — 

Badajos..,. . 

P 1811 

54 

62 

23 

15 

— 


¥OL. I, 


D 
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These examples are to be taken only as matters of fact, of what has been effected 
under the then existing circumstances, and the resources of the French and British 
Armies, both distant from their several depots; but it is the discrepancy of the 
several propositions given in the authorities before quoted which suggests the 
proportion herein advocated, of having, as before stated, 

24-pounder guns fths. 

8-inch howitzers fths. 

10-inch mortars -lib. 

And which, however, corresponds nearly with the latest siege equipages recommended 
by the 'French Officers in 1844, more particularly in the introduction of the large pro- 
portion of 84nch howitzers; and Sir John Jones, in his ‘ Journals of Sieges,^ Note 29, 
observes, “ the recent improvements, 4sr the 8-inch and lO-inch howitzers will 
naturally, in future sieges, be made to supplant most of the guns hitherto used for 
enfilading.” 

The arrangement combines the advantages of effect and simplicity, as likewise of 
economy in the application of three descriptions only of heavy ordnance to the attack 
of places, and affords, by adopting a minimum quantity (30) for siege equipments, 
much convenience in transport, w'hen embarked for any operations of an Army not 
specifically arranged beforehand, but assumed on the probable wants of a campaign. 

The scheme of adopting small siege equipments instead of the maximum of the 
several propositions of 

100 of the Committee of Royal Artilleiy, 

100 of Sir John May, Royal Artillery, 

106 of Sir John Jones, Royal Engineers, 

162 of French Artillery Officers, 
or 200 of several authors, 

is left for consideration; but the disuse of 12 and 18-pouncler guns is a simple 
question of calculation, the effects of these, as to time, being in the experiments at 
Metz, in 1834, the inverse ratio of the weight of shot ; and the effect calculated for 
the destruction of the parapets and traverses may be considered in the inverse ratio 
of the cubes of the diameter of the shot or shell of the 


8'inch howitzer 
24-pounder gun 
18 

and 12 ,, 


Iron. 


And whether it is a question of time, effect, or economy of transport, this proposition 
for Artillery for sieges, consisting of 




- 60 • — 24-pounder guns . . 

or, 4 X 15 ■ 


0 

1 

120 ^ 

40 — 8-in. howitzers . . 

„ 4 X 10 

- 30 



.20 — lOdn. mortars . . 

X 


cr* 
W . 

2 


120 and 



J3 


- — . ^ 


+ 

2 

+ 

40 Small brass mortars . 

„ 4 X 10 

10 

Vi 

^160 



40 


« 

a> 

I 

g. 

§ 

I 


is suggested as embracing either part or the whole of these advantages. 

It is assumed that a corresponding Engineer Equipment will accompany it, and not 

with the expectation of reducing a place with Artillery alone. 

In the ‘ Application of Artillery to the Field,’ there is a proposition for reducing 
small posts by means of Artillery of Reserve ; and this, and what other proportion of 
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Field Artillery may be attached to the besieging army, will serve to arm the works 
constructed to protect the flanks of the parallels, and for use against sorties. 

2, Coast Defences . — The arrangement best suited for the armament of maritime 
places and batteries, for the protection of harbours, roadsteads, rivers, and coasts, is 
the combination of the 56-pr., 32-pr. long iron gun, 13-inch iron mortar, and 
8 -inch iron howitzers, for all positions ; and none under these calibres should, it is 
conceived, be mounted in coast defences, to contend with the present armament of 
ships of war. Since the introduction of the large calibres, the use of this heavy 
ordnance has become indispensable for coast batteries ; but the application of those 
pieces seems limited to peculiar instances, in consequence of their immense weight, 
and the impracticability of using them when mounted on traversing platforms firing 
over a parapet 7 feet high. The 56-pounder, or Monlds gun, of 11 feet in length, 
and 97 cwt., is preferred for Land Service, for which a traversing platform is 
provided, since this gun has been introduced ; and the range and accuracy of its fire 
renders it superior to the 68-pounder, or to the 80-pounder PaLvhans' guns ; the 
68-pounder having the advantage, however, at present, of thromng 8-inch shells, 
and hollow as well as solid shot, though this last, only, can be used red-hot. 

The 24-pounder gun, 9 feet 6 inches in length, is much esteemed by Artillerists, 
on account of the facility of working it, and its effectiveness against shipping : as 
there is a vast number in the Service, they will be necessarily placed in coast 
defences for some time. 

It appears that the relative importance of Artillery for Coast Defences in these 
suggestions is — 

The 32-pounder gun. 

LS-inch mortar. 

8 -inch howitzer, or gun. 

5 6 -pounder gun. 

24-pounder gun. 

The application is more fully explained in the article ‘ Defence ^ of Coasts. 

3. The Application of Artilkry to the Defence of Places . — There does not appear 
to be any rule in our Service for the armaments of forts and fortresses. In the French 
Service, by their latest regulations on this head, it is directed that the fortified places 
should consist of three classes, accoi'ding to their relative importance; and the 
Artilleiy necessary is divided into two portions, the one being appropriated for the 
immediate security of the place, and the other which is necessary to sustain a siege : 
the former is always mounted in hatteiy^, and the latter placed in store. 

The quantity necessary for the immediate security of the place is calculated at 10 
per bastion, which provides for the armament of the salients and flank defences, as 
well as for the emplacement of the heavy mortars ; but that requisite to sustain a 
siege must depend on the extent of the works generally, and is determined from the 
best and latest authorities : thus fortresses of the 

' 1 

First class, consisting of 10 sides and upw^ards to the right line, will require 110 pieces. 
Second class, ,, 6 to 10 sides, of 180 toises front, „ 70 „ 

Third class, „ 4 to 5 sides, of 150 toises front, „ 30 ,, 

in addition to the 10 per bastion. 

The French authors adopt the following mode of expressing the total number {f) 
of Artillery necessary for a fortress, on having the mimber of bastions {m) and tbe 
vfilue of S, as given above : 
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wxlO + S—.*’. S representing the quantity for the front of attack ; thus^ supposing 
the octagon the work to be armed, the quantity required will he 8 x 10 + 70 = 150 pieces. 
The proportion of Artillery is usually of heavy guns. 

^ „ howitzers. 

„ mortars. 

^ „ field pieces. 

The nature and disposition of these being regulated by the previous arrangement 
explained of providing for the immediate seciuity, and the Artillery necessary to 
sustain a siege. 

For the first it is suggested that the armament might advantageously in our 
Service consist of 

32-pounder guns for the salient angles of the bastion, mounted on traversing platforms* 
24 „ for the flank defences, on ground platforms. 

10 -inch howitzers in the salient angles of ravelins, en barbette. 

13-inch mortars in the bastions, for vertical fire. 

This Artillery for Immediate Defence will be used likewise during the early period 
of attack, the number necessary, as above stated, being ten per bastion. 

That necessary to sustain a siege, in addition to the above, should consist, it is 
conceived, principally of 18-pounder long iron guns, on travelling cai+iages. 

6 ^ howitzers (Dundas) ditto, 

mortars. See * Construction,^ Section vi. 

These being in store previous to the investment. 

As an example to explain the quantity and nature of Artillery necessary for an 
octagon under both emergencies, in the proportion of * 5 ^, and the 

follo\ving is given. 


Nature of Work. Guns. Homtzers. Mortars. Field pieces. Total. 

a. c. /. If. g*. d. h, i. e. 

pr. pr. pr. in. in. in. in. in. 

Octagon. 32 24 18 10 6 |- 13 8 6 |- Brass. 

For Immediate Security 8 32 — 8 — 24 — — » 8 80 

To sustain a Siege . . — 8 27 — 7 — 11 10 7 70 

S 40 27 8 7 24 11 lo i? 1 

75 15 45 "TTj 



-a. To he mounted on salient angles of all bastions of Enceinte; those of the 
fironts attacked being brought, after the first period, to the curtains of 
collateral fronts. 

b. To he mounted in salients of ravelins; those of the fronts attacked being 
removed to angles of the shoulder of the collateral bastions. 

e. For the flank defences ; those of the fronts attacked being reinforced at the 
second period of defence. 

d. To he divided off to the several bastions. 

e. In the outworks and for sorties. 

/. For the second period of defence, and armament of the faces of the fronts 
of attack. 

ff. Ditto. 

A For the outworks at the second period of defence, 

^ 2 . For the covert-way at ditto. 


This arrangement is arbitraiy, and suggested when a choice of Artillery is permitted; 
for those places already armed, it is not proposed to disturb the selection made. 
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In the e^ent of the fortress having an interior elevated line of works, or cavaliers, 
commanding the surrounding country, the hea\y 56-pounder gun would serve, 
particularly for the early period of defence. 

In maritime places, the Artillery for the sea faces wiU be regulated by the rules 
providing for the armament of coast defences. 

The selection of Artillery for the defence of fortresses is not based upon the 
principle which guided that proposed for the attack; the latter having in con- 
sideration the difficulty of transport, which in the former is of minor importance. 
Hence the 13-inch mortars, 10-inch howitzers, and 32-pounder guns, are proposed 
especially for the early period of defence; and the 24-pounder guns for the flank 
defence, as combining calibre with facility of working the pieces. 

For the second period of defence, the 18-pounder guns and 6|* howitzers are 
selected, their mobility being of some consequence at that period ; and the shot or 
shell of those pieces being quite equal to penetrate the newly-formed parapets of the 
besiegers. The 6|- mortars are proposed under the supposition tliat they will be 
brought into the Serwce. 


SECTION VI. 

CONSTRUCTION OF ARTILLERY. 

Some remarks are now offered with the preceding observations on Artillery, and 
with reference to the Tables of dimensions, weights, and ranges of iron and brass 
ordnance for Land Service. 

The Tables A. B. C. do not correspond precisely with what has been suggested as 
applicable in the preceding part of this Paper to the different services detailed for 
the field, for sieges, defences of coasts and harbours, and for the armament of places, 
as those propositions are founded upon the improvement of Artilleiy, which implies 
the abandonment of a large proportion formerly in use. 

For example. At an early period, the short and small calibre iron guns were 
introduced for the convenience of the Navy ; such as the 6, 9, and 12-pounder guns 
of various w^eights. For the same purpose the carronades were brought into the 
Service, from the 12 to the 68-pounder ; they were generally adopted for Land and 
Sea uses ; and, at the close of the war, a species of ordnance, combining the gun 
and caiTonade, was introduced by Sir Wm. Congreve for the armament of ships. 
These vaiieties are nearly all set aside in the British Navjq and it is armed generally 
with one calibre* — the 32-pounder, of different lengths and weights, adapted to the 
size of the vessel ; thereby insuring an effective gun, as w^ell as establishing uniformity, 
and preventing confusion in serving the ammunition. The larger vessels, from the 
frigates upwards, have a proportion (about -j^th) of the 68- gun, for firing shot, 
shells, or hollow shot. 

As one department (that of Ai'tillery) supplies all the Ordnance, whether for the 
Land or the Sea Seivices, these changes throw a great quantity into store; and they 
are used as the circumstances require. 

Adverting to the construction of Artillery and the above-mentioned variety, it 
would seem desirable to establish for the Land Service one construction peculiarly 
suited by its calibre, so that the piece shall be most perfect of its kind, in respect to 
its range and weight ; and the terms * light/ ‘medium,^ and ‘ heavy ^ should he 
obsolete; this distinction being unknown to other Services, except those in which 
our system has been copied* In making a selection amongst pieces of different 
calibre, the decision will he much influenced by the weight of ammunition thereby 
entailed ; hut when the question lies amongst ordnance of the same calibre and of 


* Vide ‘ Equipment/ Naval, 
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different weights, there can be no economy in, no plea for, dragging along a gnii of 
imperfect and nnsatisfactoi'y character. 

The following observations refer to construction ; first, as regards the 6 J howitzer, 
lately introduced by Colonel Diindas into the Service, of 10 calibres and 17 cwt. 
It would be desirable to have as a corresponding piece the 6 ^ mortar of brass, and 
to consider the 4§ mortar as too small and inefincient; the smallest in the French 
Artilleiy being 15 centimetres, or about 6 inches. 

Secondly. Difiiciilties occur in siege batteries when the howitzer is used, in 
consequence of the muzzle not entering into the throat of the embraziire; the 
cheeks are then blown away, and the men exposed after a few rounds are fired. Two 
expedients might be adopted to remedy this inconvenience ; either to provide for 
mounting the 8-inch howitzer on garrison carnages ; or, to lengthen the piece to eight 
calibres corresponding with the 68-pouader carronade; but this last plan would 
involve difficulties in building a travelling caniage of sufficient strength. 

Thirdly. If the 10-inch mortar is considered sufficient for siege operations, and the 
maximum calibre for the mortar in the French Service is 27 centimetres (about 10*63 
inches), the construction of a 13-inch Land Service mortar of range equal to that of 
the 56-pounder gun — 3500 yards — may he worthy of consideration for coast 
defences, and the armament of places, as the question of transport is not of 
importance in such cases. 

Ijastly. The use of the pierriers, or stone mortars, seems indispensable if sieges 
are to be conducted beyond the third parallel. It has been conceived that they 
might he made of a light construction, so as to throw a large shell, as well as stones, 
from 50 to 60 yards : probably if the bore were cast in the form of a truncated cone, 
the muzzle being 15 inches, and the length of the bore 26 inches, including the 
chamber, and the thickness of the metal not to exceed 1 inch in the smallest part of 
the muzzle, not reckoning the mouldings, the weight would not exceed 10 cwt. 

The subjoined is arranged for throwing a bushel of stones 50 to 60 yards, or lO-inch 
and 8-inch shell about 100 yards. The bushel baskets, required so much in the En- 
gineer Department, if made to correspond with such form and dimensions, w^ould pack 
with ease into each other, and, when nearly worn out, be serviceable for these pierriers. 


DESIGN FOR A BRASS PIERRIER. 
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The following pieces of Artillery are proposed as sufficient to meet all the wants 
of the Land Service, notwithstanding the numbers yet retained in the Service, as a 
matter probably of convenience and economy, as given in Tables A. B. C. 


Howitzers 


a. 

68-pounder gim 

a. b. 

56 „ „ 

a. b. 

32 

b. c. 

24 „ „ 

^ b. c. 

18 

e. 

12 „ „ 

cL 

9 » „ 

d. 

6 » » 

L./. 

3 n If 

"A 

10 inch. 

a. c. 

8 „ 

^ b, e. 


d. 

5^- „ and 24 -j 

^d.f. 

4| „ and 12 

" a. b. 

13 „ 

b. c. 

10 „ 

4 b. 

8 „ 

b. c. 

H » 

^ c*- 



^ a. Sea defences. 
b. The armament of places. 

Application, j I KeldArtiUery, 
e. Ditto of reserv’e. 

Ditto for mountains. 

It will be perceived, that in the Biitish Service all the light (or field) Artillery is 
at present constructed of brass, and that all the heavy is of iron. 

For the Theory of Construction, see ‘ Gunnery,^ and some valuable observations in 
Jones’s ‘Sieges,’ (Note 17, vol. i. second edition.) G. G. L. 

ARTILLERY TABLES. 


A. B. Dimensions and Weights of Iron Ordnance. 
0. Ditto Brass ditto. 

D. Calibres of Ordnance. Diameters of Shot 

and Shell. , 

E. Charges, Ranges, and Application of Iron 

Land Service Ordnance. 

F. Ditto, ditto, of Brass Ordnance. 


G. Depressions of Garrison Artillery to the pre- 

sent date, January, 1845. 

H. Depressions and Elevations as proposed in 

future. 

I. Composition of Field Batteries. 

J. Rockets. 


REMAKKS AND NOTES. 


Note A, Ttible A. 


ote B, Table B. 
otc C, Table B. 




Tables A. B. C. — Very few systematic constructions of Ordnance being extant, and the varieties 
amongst those for guns of the same calibre being notorious, the Committee has adopted the plan of 
giving one General Table of Dimensions for all Ordnance now in the Service, taldng care, as much 
as possible, to represent like parts in all by the same letters. 

For the execution of the very laborious task of filling in these Tables from actual admeasurement, 
We are indebted to the zeal and kindness of Captain Gore, Royal Artillery. 

With reference to the forms of ‘ Bored- up ’ guns, which at present hold an intermediate place be- 
tween the ‘Ordinary’ and ‘ Bfillar ’ constructions, the practice is variable, as the operation itself was 
experimental. Generally speaking, guns of ‘ordinary’ proportions were placed in the lathe, and 
modified somewhat to Millar’s shapes, by the second reinforce being sloped to nearly a continuation 
of the chase, and by the moulding beads being turned off to flat fillets. In some instances, metal 
has been taken off inside and outside, whilst in others the bore only has been increased, and that even 
by two calibres. 

In Carronades, the ‘length of the bore ’ does not include the cup at the muzzle. 

In mortars, the bore is divided into two parts —chase and chamber ; the chase extends from the 
face of the piece to the seat of the bottom of the shell ; the chamber comprises the remainder of the 
conic frustrurn occupied by the charge ; but in the Tables, ‘length of bore ’ is given as from the face 
of the mortar to the bottom of the cliaraher. 

D. —This Table was specially applied for as an authority, in consequence of the variation of calibres 
of the same denomination ; thus, there are no less than five different calibres for the 32-pounder, as 
now in the Service.— Fide Griffiths. Ed. 2, p. 6l. 

E. — This has been recently circulated as an order by the Master-General and Board. Two 
columns, for calibre, and point blank, have been added for this work. 

F. — Compiled from the best authorities, as far as materials could be obtained. 

J,— This gives all that is considered necessary for general purposes. 



'Hi 

' 1 :' 



8 do. 

do. 

8 do. 

do. 


56-pr. gun (Monk) 


42 do. (jDundas) 


32 do. 


32 do. (Monk’s A.) 

32 do. (Monk’s B.) 8 

M'. 32 do. (Monk*s C.) 8 

32 do. (a bored-up 24) G 

32 do. (a bored-up 18) 6 

24 do. 9 


24 do. 9 

24 do. (a bored- up 12) 6 

56 do. (Monk) 


8 

6 

8 

0 

6 

6 

6 

0 

9 

6 


AB. 

AC. AD. 

AE. 

AF. 

AG. 

// 

// // 

// 

n 

n 

15*6 

5-5 23*85 

44*8 

56-0 

67*0 

16-87 

5-1 27*75 

5*2* 

58-5 

65*0 

14-7 

5*16 23-04 

43*2 

54-0 

60*5 

16‘5 

5-5 23-5 

34*0 

40-5 

44*0 

15-04 

4*9 28*15 

49*5 

59*4 

62-48 

14-5 

2-4 2.5*6 

37*55 

54-0 

60-0 

11*2 

2*75 11*25^ 

32*6 

48-g 

51-31 

12-13 

4*3 23-07 

41*85 

48-6 

51-84 

11-9 

4*1 21-77 

39*53 

45'9 

49*0 

11-9 

3*88 20*49 

37*2 

43-2 

46-05 

9*43 

1*42 9*08 

22*28 

33-42 

.38-33 

10-5 

2*5 „ 

20*75 

30-5 

35-0 

10*43 

2*72 10-6 

32*6 

48-9 

54*72 

10*33 

1 2*7 10*6 

30-85 

45*85 

52-2 

8*21 

1 2*15 7*52 

20*57 

30-85 

35-47 

i 





AH. AI. AJ. 

// II n 
99’3 109’2 112-0 

1157 127‘15 130-0 

95- 95 105-82 108-0 

69- 0 78-0 80-5 

1I7‘48 129‘11 132-0 
100-6 112-0 114-6 
102-24 111-49 114-02 

96- 12 105-54 108-0 

9078 9978 102-0 
85-49 93-8 96-0 

70- 24 76-45 78‘0 

64-0 70-5 72-0 

102-16 111-61 114-0 
97’2 106-0 108-0 
64-7 70-52 72-0 


28-0 




20 0 

24-75 

20*34 

22-24 


AETILLEEY TABLE B. 


CoNSTRXJCTIOJtf OF 


0. 18-pr. gun 

1. 18 do. (a 
Q. 12 do, 

L. 0. 6 do. 


AC. 

AD. 

AE. 

AF. 

AG. 

AG'. 

AH. 

AI. 

AJ. 

n 

1-92 

n 

9-S2 

30-86 

// 

46*29 

// 

51 -.58 

ti 

It 

96-7 

// 

105-7 

II 

108-0 

2-15 

7*52 

20-57 

30-85 

34-31 

36-04 

64*7 

70*52 

72*0 

1*93 

9*1 

30-86 

46-29 

: 50*91 

»» 

96-58 

105-54 

108-0 

1-42 

7*0 

20-57 

30-8 

34*7 


64-25 

70-6 

72-0 

2-9 

15*9 ^ 

20-2 

21-34 

41-68 

jj 

42*03 

43-55 

i 47-71 

2-63 

14-47 

18-4 

ig-42 ! 

37-75 


38-08 

: 39-72 

43-4 



























ance.»-IEON,' 


DIAMETEES.f 


TMclmess 
of Metal. 


Yicle Artillery Plates I. II. 

Chamber. 


F. 

G. 

G'. 

H. 

1. 

J. 

a 

3 i 

es 

P* 

Oi 

II 

2-2-5 

It 

20-45 


l6-4 

20-22 

II 

14-6 

// 

7*25 

fi 

6*0 

n 

36*5 

23-5 

21-3 

j) 

16-13 

19'22 

14*6 

8*12 

6*5 

38*0 

19*8 

17*95 

J5 

14-08 

16-0 

12-8 

7-25! 

6*0 

33*3 

20-0 

18-5 

n 

15-0 

18-75 

13*0 

6*0 ! 

6*0 

33*5 

21-1 

19*6 

JS 

13-92 

17*8 

12*4 

7*67 

6*5 

36*5 

22-35 

20-9 

)) 

14-37 

18-2 

13*2 

6*97 

6*0 

34*3 

1772 

17-38 

>5 

13-3 

16*45 

12*48 

6*41 

6*61 

30-0 

16-82 

15-72 

jj ' 

11*26 

14-14 

10*04 

6*35 

6*75 

29*87 

16*48' 

15*41 


ll-I 

14*12 

9-92 

6*35 

575 

29*87 

16-45 

15-3 


11-1 

13’72 

9*9 

' 6*35 

5*75 

29*42 

16-48 

15-98 

14-98 

12-04 

13-99 

10*2*2 

5*8^ 

5*9 

26*28 

15-6 

15-1 

14-29 

11-2 

13*1 

11*0 

5*3 

5*0 

25*6 

1 16-88 

16-46 

3? 

12-36 

15*17 

11*08 

5*82 

6*0 

28*75 

16-8 

15-8 


12-3 

15*16 

11*0 

5*82 

6-0 

28*75 

; 14-5 

13*3 

12-85 

10-4 

13-27 

10*1 

4*62 

4*62 

23*4 


7-5 2-3 10-0 109-33 11-83 1 10-0 I 7^3 

9-82 3-27 8-12 123-4 Nil. | 

7-1 2-38 8-05 105-27 13'44 1 8*05 5*8 

7- 0 2-33 8-05 80-5 13-38 8-05 | 5-95 

8- 32 2-34 7'g5 124-87 Nil. 

976 3‘U 6-97 1I4-Q Do. 

Do. 

I Do. 

Do. \ ^ 

Do. I; ^ 

Do. I 

Do. I 

Do. i 

Do. I 

Do. I 


9*76 

3*11 6*97 114-0 

6-9 

2*98 6-41 107-2 

7*9 

1-84 6-3?^ 103-08 

7*67 

1-78 6-35 97*23 

7*63 

1-77 6*35 91*25 

5*65 

2-5 6-3 71-79 

5*85 

2-35 6-3 67-7 

6*7 

2-63 5-82 107-41 

6*44 

2-59 5-82 101-3 

5*28 

2*75 5*75 66-3; 




Ordnance . — IRON . 


DIAMETERS.t 
1. F. G. G- 

n n n 
9 15-8 15-4 , 

9 14-15 13-3 12- 

2 14-28 13-94 , 

0 12-15 11-85 , 

„ 14-4 12-59 , 

„ 13-0 11-5 , 

„ 12-07 , 

„ lQ-43 9-27 , 

,, 21-5 19'6B , 

„ 17-25 15-76 

-9 14-74 14-0 


Thickness 
of Metal, 


Vide Artillery Plates I. II 

_ ^ 1 

.a Chamber. I 


D. 

E, 

// 

17-82 

16 

14-92 

14 

l6-2 

15 

14-6 

13 

r -- 


13-84 


12-89 


11-16 


,22-4'; 


1 17*94 



H. 1 

: I. ■■ ■■■ 

J. 

s 

3 

a 

a, . 
w 

II 

11-56 

11 

14-25 

n 

10*8 

7 / 

5*29 

5*42 

26*75 

9*31 

13-23 

8-3 

4*62 

4*62 

23-5 

10-39 

1 12*26 

9-65 

4*62 

4*72 

23-75 

8-7 

1 11-45 

8*8 

3*7 

3-85 

19*8 



L-. ^^‘8^ ! 8-92 I 2-72 „ 8-0 

, 10-78 1 10-21 8-11 2-46 » 7^25 

. 974 972 7-3 2-24 „ 6-62 

/ 8-6 7’86 6-45 2-0 „ 5-78 

, 17-52 20-06 16-14 7‘0 6’Q 34-74 

, 14-06 16-4 13-0 5-35 5-0 28-14 

, 11-9 13-16 12-07 5-1 5-1 25-75 

,{ 34-92 j, 34-52 11-37 8*53 52-81 

9-75 7-32 39-75 

8-75 6-56 40-62 

7-5 5-0 30-0 


// // 
■6-32 2-75 

5-2 1-86 

5-82 2-52 

5-08 2-54 

5 - 23 . 2-78 

4-85 2-6 

4- 27 2-35 

3-78 2-05 

6- 62 3-1 

5- 0 2-5 

5-4 2-95 


// 

//' 

Nil. 

n 


Do. 



Do. 



Do. 


5-08 

5-63 

5-63 

4-58 

5-04 

5-04 

4*2 

i ■4*47' 

4-47 

3-65 

4*06 

4-06 


58-46 11-25 I 10-0 7'5 


46*75 

9*5 

, 8-0 j 

6-0 

32-75 

5-1 

3-64 

3-64 

39*0 

15-1 

9*7 

7*31 

MRj 

11-6 

12*5 

6*5 

36-0 

11-7 

7*5 

5-6 

25-0 

9*58 

9*76 

1 5-8 


li t 

f 




Service 



* S. Sea Se)'vice,’—L. Land Seroice,—S.h. Both, — M. Millar. — M'. UiLlink.- 
t The breech and muzzle mouldings only are included in ‘ Diameters those at other points, and tl 


AUTILLER 


Meturn aliewing the Calibre of British Ordnance^ and the Maximum and Minimum Bimneiei 



Nature of Ordnance. 

Calibre. 




ft. 

in. 

inches. 

1 

2 


'■4&«»pr"g«n \ 8-inch 
/ guns. ' 

9 

6 

0 

84 

} 8'05 

3 


56 do. . . . . 

11 

0 

7-65 

4 


32 do 

9 

6 

6*4 1 

5 


Do. do. . , , . 

6 

6 

6*3 

6 


24 do 

9 

6 

5*823 

7 


Do. do. . . . . 

.9 

0 

do. 

8 


Do. do 

6 

0 

6*75 

9 


18 do 

9 

0 

5*292 

10 


Do. do. . , . . 

6 

0 

5*17 

a 


12 do 

9 

0 

4*623 

13 

P5 ^ 

6 do 

6 


3*668 

13 


10-inch howitzer 


, 

10*0 

14 


8 do. do. 



8*0 

15 


24-pr. do. 



6*68 ! 

16 


13-inch mortar . 



13*0 

17 


10 do. do. 



1()*0 

18 


8 do, do. 



8*0 

19 


32-pr, carronade . 



6*25 

20 


24 do. do. . . 



5*68 

21 


^12 do, do. . 



4*52 

IT 


'■ 32 -pr, howitzer . 



6*3 

23 


24 do. do. (Millar) 

5*72 

24 


5A-inch do. , 


- 

5*63 

35 


l2-pr. do. (Blillar) 

4*58 

26 


4 |-inch do. . 



4*52 

27 

% 

<! " 

12-pr. rnedium gun 


. 

4*623 

28 

« 

9 do. do. 



4*2 

29 


6 do. heavy gun 

Do. lirr'hl' 4/. 

, 


3*668 

30 






Diam. of guages. j 

Mean diam, 
of shot. 

Maxim. 

jMinim. 

inches. 

inches. 

inches. 

7’93 

7*9 

7*&25 ' V 

7*51 

7*45 

7*48 : 

} 6*207 

6*147 

6*177 

5*639 

5*584 

5*6115 

do. 

do. 

do.^ 

do. 

do. 

do.-^' 

5*124 

5*074 

5’0<)9 

do. 

do. 

do. 

4*476 

4*432 

4*454 

3*568 

.,,.3*532 

3*55 

9*88 

9'8 

9*84 

7‘9 

'7*82 , 

7*86 

5*62 

5*57 

5*595 

12*88 

12*8 

12*84 : 

9*88 

9*8 

9*84 

7-9 

7*82 

7*86 



6*177 

In 1 * M 


5*6115 

E||S 


4*454 , 

6*207 

6*147 

6*177 

5*62 

5*57,. 

5*595 

do. 

do. 

do. 

4*476 

4*432 

4.454 

do. 

do. 

do. 

4*54 

4*505 


4*117 

4*082 


3*585 

3*55 

a* 56s 


























0. OfMnary. — I. Intermediate between M and 0 ; being Bored-up guns, 

lllets, are not, the diameter given being that of the conic frustrum, or of the cylinder, as the case may be. 

TABLE D. 

of Shot and Shell; the Minimum efhihiting the greatest Windage possible id insure aocurate practice* 


Bemarlcs and Observations. 


1, The Maximum Guage is a metal cylinder of three diameters in length, through 
which the shot and shell must pass ; the Minimum, a ring through which they 
must not pass ; the difference between the two being a necessary allowance made 
•to the contractors for error in casting ; the Minimum Guage also determining 
when the degradation of the shot or shell shall have proceeded to such a length as 
to render them unserviceable. 

2. Tlie proportion of windage for the older construction of ordnance, viz., Nos. 

4, 6, 7, g, andl 1, which is somewhat less than l-27th part of the diameter of the bore, 
having been, in consequence of the great improvement in the manufacture of shot | 
and sliells, considered no longer necessary, it has been reduced in all new con- | 
structions, and varies from l-32nd to l-45th. part of the diameter of the bore ; in no 
case exceeding '2 inch, even for the largest guns. The windage for a given nature 
of ordnance, however, differs with the length of the piece, in order that a greater 
correctness and precision in practice may be obtained; and in the 32-pounders 
there are consequently the following varieties ; viz., '233 old construction, ‘2, ’175, 
■125, and with the carronade, *073 of an inch. 

In the shorter pieces, howitzers and mortars, the windage is, for the same reason, 
brought to the very lowest practicable limit. 


Weights, DimensioTiSy ^c. of Common Shells, 


Service, — — — 

|y^''^|iist.-General& Weight . 


13-inch. lO-inch. S-inch. 5|-inch. 4|-inch. 
. I cwt. 3ars. 3ars. IQibs. lor. isths. la tfis. 007 v iKa om 


Note. 
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AETILLEEY TABLE F. 



■oEititio 


'%tlSpA\ 


■aiqil^O 
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ARTILLEHY. 


ARTILLERY TABLE G. 

Depression of Gtim mounted upon Garrison Carriages, 

Degrees. 


S 

O 


Gun, upon 
wood coin. 


Wood carriage. 


Iron carriage. 


84n. 65 cwt. 
32-pr. 56 
24 50 

18 42 

12 34 


r 32-pr. 
J 24 

1 18 

L12 


56 cwt. 
50 „ 
42 „ 
34 „ 


Cannonade, 
block trail. 


Wood carriage, 
upon wood coin. 


68-pr. 

42 

32 

24 

18 

12 


Iron, upon depres- f 24-pr. 
sion block and < 18 
elevating screw. b 12 


Howitzer, wood, upon the head of f 10-inch iron 
elevating screw and iron swing bed. {.8 „ 


5 

3 

3^ 

2 

4 
4 
4 

3i 


9 

7 

6i 

6 

5 

14 

15 

16 




With elevating 
screw alone. 

Degrees. 

4 L 

2 
2 
2 


3| 

Of 

2 


N.B. — Several of the gun and carronade carriages at Gibraltar and St. Helena are 
mounted in a peculiar way, to give about 25 degrees depression. 

The 56-poiinder gun has never been mounted, except on a low traversing platform. 
This gun, as well as all others, when mounted on traversing platforms, will give 
about 21 degi’ees more depression than when on common garrison carriages. 


The preceding, Table G, gives the depressions as arranged to the present date ; the 
following, Table H, shews those proposed for the future, assuming the height of the 
genoiiillere at 2 ft. 3 in. or 2 ft. 4 in., that all garrison guns may fire conveniently over 
it ; and corresponding changes are contemplated in the construction of gamson car- 
riages, so as to bring all guns to an uniform maximum Elevation of 10°, and a Depres- 
sion of 2°; — ^this last as supposed to he sufficient for ordinary purposes, and all to be 
obtainable from the common coin. But when, as in case of towers, fianks of bastions, 
&c., &c., depressions to 6-|° or 7° are often necessary, so as to be able to take up 
ground beyond the effective range of musketry, the additional coin must be used. 
The carriage would possibly admit of more than the above, hut the experiment would 
be hazardous without cap-squares. 

The greatest depression that can he allowed with safety to 18, 24, 32-pr. garrison 
carriages, (which are all without cap-squares,) wood or iron, is 7° oh traversing plat- 
forms, and 6 on ground platforms. 

All elevations and depressions in Tables G and H refer to the horizon, and not to 
the platform. 


* Cap-squares are provided to etfect this. In the Plate of the carriage for this piece, it is given as 
%vith iron trunnion hoses, since superseded hy cap-squarejj. Vide ‘ Carriage,’ PI. IV. 


Carnages. 
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ARTILLERY. 


ARTILLERY TABLE H. 

A Table of the proposed Height ^ Elevation^ and Bepressiony of the following Ordnance, 
mounted upon Common Cmrison Carriages. 


32-pr. 56 


Howit., r 10-in. iron 
wood. 1 8 „ 


Elevation upon 

Depression, | 

Heiglit. j 







3 


3 


eo 

a 

0 




« o 

a 

a 





tS5 


i 


<0 

fcD 

w 3 

fee fee 

O 

&D 

"o 

0 

2 


s 


i 

2 

CU 

% 

.a g 

a 

rQ 

1 : 
o 

Cg 

.2.S 

1 1 

"cl 

o 

3 

B 

a 

0 

1 

cS 

P- 


"c; 

fS 

"o 

jS: 

(U 

m S 

■o 

o 

QO 

o 

s 

i- 


{S' 

sS 

1 

<4-1 

0 

0 

rt- 

c 

53 

ts 

<y 

rs 

jg 

IfJ 

0 

O 

0 

0 

0 

0 

ft. 

in. 

ft. 

in. 

ft. 

in. 

16 

10 

» 

?J 

„ 

2 

3 

H 


, 

2 

7f 

16 

10 

it 

it 

it 

2 

3 

6 


i 

2 

7f 

I6f 

10 

it 

ii 

it 

2 

3 

5| 



2 

n 

18 

10 

it 

it 

it 

2 

3 

4|- 

}> 

2 

7f 

I8i- 

10 

it 

ii 

it 

2 

3 

4 

it 

2 

7f 


9-1 

it 

it 

it 

21 

3 

6 

ii 

2 

7-} 


10 

it 

it 

it 

2 

3 

5f 


i 

2 

7i 


10 

it 

it 

it 

2 

3 

2 


t 

2 

4| 

» 

10 


it 

it ' 

2 

3 

H 


a 

2 

4| 


15 

it ' 

it * 

1 

» 

3 

5 


a 

2 

5-1 

16 

it 

it 

71 


3 

H 


a 

2 

6 

« 

>» 

14 

it 

H 

>j 

3 


2 

8 | 

2 

9i 

jj 

» 

14i 

13-^ 

3-i- 

it 

3 

H 

2 

H 

2 

7 


9f 

17 

14 

3i 

ti 

3 

If 

2 

OA 

*-3 

■2 

6| 

j> 

f9 

18 

13 

2 

11 

3 

0| 

2 

2f 

2 

5| 

n 

ff 

19 i 

13 

P.B. 

it 

a 

2 : 

10.^ 

2 

If 

2 

4-^ 

ff 

19 

12 

P.B. 

2 

8f 

2 

If 

2 

3f 

,, 

ff 

121 

14 

21 

a 1 

it 

2 

11^ 

2 

o-i- 

2 

4| 

ff 

99 

12| 

15 

2I 

ii 

2 

10 

2 

OX 

2 

3| 


99 

m 

16 

2 


2 

9A 

2 

Of 

2 

4|' 
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ABTILLERY. 


Composition 
OF Battkiues. 

Bounds per piece. 

Distribution of 
Ammunition. 

Goinmon Case. 

Spherical Case. 


ARTILLERY TABLE I.— Composition of Field . Batteeies. , 

Numher and Species of Carriages^ of which Horse Artillery ^ or Field, Batteries of each 
nature are comgwsed. 



Field batteries. 

Colonial batteries. 








Mountain. 





Lt. 







pr. 

pr. 

pr. 

pr. 

pr. 

pr. 

pr. 

pr. 

pr. 

Nature of batteries . . . 

18 

12 

9 

6 

3 

3 

3 

3 

,1 


in. 

pr. 








Nature of howitzers . . . 

8 

32 

24 

12 

4f 


4| 

4| 


No. of guns . , . . , . 

3 

5 

5 

5 

3 

4 

3 

3 

4 

Howitzers 

1 

1 

1 

1 

1 


1 

1 


rGuns . . 

9 

10 

7 

6 

6 

4 

>[: 


5ii 

Ammunition J 





carts 

carts 




AYaggonsI Howitzers . 

L 

4 

2 

2 

2 

2 

carts 





Spare carriage .... 

1 

^ 1 

1 

1 






r Forge .... 

1 

; 1 

1 

1 

t 

+ 

•f 

1: 


Waggon -i Store . . . . 

2 

1 2 

1 

1 






L Platform . . . 

1 


t 







Store carts 

1 

^ 1 

' 1 

1 

§ 

ii 

§ 

§. 

§ 

Total carnages .... 

23 

23 

19 

18 

12 

8 1 

4 

4 

4 

No. of rounds per gun . . 

180 

148 

166 

223 

154 

165 

165 

108 

232 

„ per howitzer 

112 

114 

144 

236 

80 


96 

72 



The composition of the howitzer batteries seems not to have been as yet decided on. 

1st. The batteries are composed of five guns and one howitzer, with the exception 
of 18-pounder batteries, which are to consist of three guns and one 8-inch howitzer. 

2nd. In case of reserve batteries consisting of howitzers only, to consist of six 
pieces and then* appropriate carriages. 

3rd. The number of roimds per piece required to sustain an action of some dura- 
tion has been assumed as a criterion to regulate the ammunition waggon to ac- 
company a battery of each nature, independent of reserves. 

4th. Adhering to the uniformity of packing, and the power of substituting one 
limber or waggon for another, the old proportion of case shot was considered too 
great ; a diminution of it has taken place, and that which is to be retained is to be of 
one sort, viz., 41 baRs in tins for guns, which has permitted an increase in the number 
of rounds. The case shot for howitzers to be not less than 4-oz. haUs. 

5th. The spherical case is less efficient in the loAver natures than the higher, and 
is altogether useless in the 3-pounder; the average proportion of it to the total 
number of rounds per piece is nearly as follows ; 


* Ammunition carried ou mules* backs. 

t There ought to be a small forge for this battery, carried on two mules. 

% A forge on back of two mules. 

§ niere ought to be a smalt cart drawn by two mules, for a spare wheel, mules’ shoes, stores, and 
I Two mules, for mules’ shoes, stores, arid tent. 










SjihericEil, Spare 
ilmmunition. 

Colonial Service. 


m 


Shaft to Trail. 



ARTILLERY. 


65 


Miomtzer 


8-incli 

32-poiuider 

24 : 

12 „ J 

18 -pounder gun ...... |- 

12 „ i 

9 » i 

6-poimder, liglit . . . . . I- 

6tli. The proportion of ammunition embarked for three months’ consumption to 
be at least four times the quantity immediately accompanying each battery. 

7tli. A scale of equipments is added for smaller ordnance for local circumstances, 
such as light 3-pouiider 4 feet, and Coeliorn or 4|-howitzers on carriages of single 
draft, and carts for ammunition, and also for the 1-pounder ammozette. These 
pieces are particularly adapted to the West Indies and other Island Semces, where 
the limited morements they have to make must he regulated by the draft of mules 
or by the assistance of men. 

8th. Scales have been formed for Mountain Sendee according to the two modes in 
most frequent use of the 3-pouiider and Coehorn and 4|-howitzer of that construction, 
viz., the one by pack-carriage altogether, and the other by draft, a shaft carried by a 
mule attached to the trail of the gun carriage, 

9th. The latter mode (the shaft to trail) is infinitely to he preferred, as being 
easier for the mule, more readily brought in and out of action, as conveying more 
ammunition with the same power, and being able to move on almost any road over 
which the former is capable of being transported. 

10th. That of pack-carriage is quite ineligible, and ought only to be resorted to 
wdien there is no other resoui'ce. The gun weighs 252 Ihs., and the howitzer 280 lbs. 
This dead weight is concentrated on the top of the mule’s back, and if by a false 
step or motion of the animal, the weight inclines over the one side, the pack-saddle 
turns round and comes under the mule’s belly; the piece cannot be put on the 
saddle without the greatest exeidion of the men, and even then, it requires that the 
animal should stand perfectly motionless. 

Vide ‘ Equipment,’ — ‘ ArtilleiY,’ — < Mountain and ^ Carriage,’ Plate XXIX. 


ARTILLERY TABLE L—Rockets. 

General Memoranda on the El(maUom, Ranges^and Lengths of Fuze at which the 
Shell mag be expected to burst in the new-pattern Rochet, in which the holloia head 
serves either as Shot or Shell. 


24-pounder. 

12-pounder. 

6 -pounder. 

O-poimder. 

Elev. 

Range. 

yds. 

Elev. 

Range. 

yds. 

Elev. 

Range. 

yds. 

Elev. 

Range. 

yds. 

47° 

3300 

40° 

3000 

37° 

2300 

25° 

1800 

27 

2000 

20 

1500 

15 

1100 

12 

850 

T7": 

700 

10 

420 

10 

420 

8 

420 


Lengtks of Composition. | Elev. 


If the whole length of 
the fuze be left in 
the shell . . . 

If the whole of the fuze' 
composition is bored 
out, and the rocket 
composition left en- 
■ tire . . ' . _ 
If the rocket composi-' 
tion be bored into 
within one inch* of 
the top of the cone . 


B.^The above have not as yet been confirmed by any extensive course of 
practice., ■ 

* In the 24 -pounder 1,^ inch. 

■ . VOL. I.' ■ , L, 
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ASSAULT. — The detail of Special Assaults, as regards the duties of an Engineer 
Officer, are explained in the articles * Attack of Fortresses,’ ‘ Attack of Posts,’ and 
‘ Escalade but the general disposition of the troops, and arrangements for the 
success of Assaults — whether in the Attack of open, Or of wailed, or fortified 
towns; or of intrenchments, fortified positions, or camps, — demand a separate 
Paper; and require that the subject be especially submitted to the consideration of 
persons who may he entrusted with the guidance of such an important opei-ation in 
the Field. 

It is now proposed to suggest such a course as will probably lead to success ; or 
else support the Assault if checked or defeated. 

1st. That the Officer commanding and responsible for the operation should be in 
immediate communication with the troops during the Assault ; and he present witli 
the reseiwe or supporting party. 

2ndly. The troops destined for this duty should he di%dded into two portions, each 
equal in strength to three-fourths of the garrison attacked ; one portion being the 
attacking party, and the other half the reserve, or supporting party. 

3dly. Each column of the attacking party will also be subdivided into advance — 
main body — and support, whatever may be the number of these columns. 

4thly. The disposition of the attacldng party, as it reaches the point attacked, 
will be regulated by the Engineer Officer, subject to the Ofiicer commanding ; the 
necessary reconnoissance having been made by them, and the party furnished with 
tools, ladders, and proper implements, adapted to the circumstances of the moment, 
as well as being accompanied by a detachment of Sappers. 

5thly. The disposition of the reseiwe, equal, as before obseiwed, to the whole 
attacking force, should be regulated by the Officer entrusted with the execution of 
the Assault ; and this reserve should be accompanied or not, according to circum- 
stances, by Cavalry and Field Artillery. When these descriptions of force are present, 
the former should he placed under cover or out of gun-shot, about 1500 yards ; the 
latter should be kept in hand until the attacldng party is engaged, when the guns 
should be spread out on the flanks, and open a vigorous fire upon the works ; — the 
Infantry, brought immediately in rear of the attacking portion under cover, if possible, 
from fire of grape and musketry, halted until the issue of the first assault is seen. 

fithiy. It is impossible to regulate an Assault by any minute suggestions for the 
advance, except to observe that it is usual for each column to attack the salient 
points of the v/orks, and least defended portions of the place; — to thi'ow out 
skirmishers and firing parties in front in any cover available, and keeping up a rapid 
and compact fire upon the defenders; — to follow with the Sappers and Grenadiers to 
force ah obstructions; and then to advance the main body, — the supports of each 
body judiciously planted in the rear. 

Eventually, as success occurs, and the whole move on, points of seeurity should he 
taken up, such as the reverse, or the exterior slope, of the works ; buildings, walls, 
as well as gorges, and flanks, which frequently give cover, lien sliould be planted 
under an Officer with instructions to take no notice of the pele-mffie, but to keep up 
a heavy firing in front; employing the Sappers in intrencliing the position taken up 
by the supporting party, or in collecting waggons, carts, carriages, &c,, &c., capable 
of being made into a barricade. 

7thly, Either in the supposition that the success of the Assault is doubtful, or 
that there is a check, or a repulse,— -the reserve, in the first case, to render success 
doubly sure, should move forward under the Officer commanding the whole force, 
and, relieve the assailants ; the original attacking party taking their place as reserve 
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as soon as order can be restored; — tlie Artillery, brought into position in the 
openings, between the advancing eolumns, and directed upon the retreating or 
resisting forces ; and if success is final and complete, the Cavalry, in event of their 
being employed, will also move forward, either through the openings cleared, or by a 
detour, if a fortified town, in pursuit. 

In the second case, that of a check, the resenm, on the reconnoissance of the 
Officer commanding, will either move forward in support of the Attack, or to cover 
the retreat, if further perseverance in Assault is deemed impracticable ; the Artillery 
and Cavalry being warned as to the intention. 

In event of the Assault being repulsed, the reserve, which should be in echellon of 
corps, having advanced guards in front, will allow the retreating party to move 
through the intervals, and the advanced guard v, ill endeavoim to check the pursuit: 
if overpowered, they W‘ill fall hack on the reserve, and the wiiole may in that manner 
retreat until beyond gun-shot, — there endeavouring to make a stand, repulse the garri- 
son, and if possible convert failure into success, if the pursuit has been badly con- 
ducted and without due caution. 

The Artillery will retire as soon as it is certain that failure has occurred, and, by a 
new position, cover the retreat. The Cavalry will also retire, and check any advance 
of a similar force of the pursuing party. 

Lastly. As an important rule in all Assaults, the composition of the forces should 
be by regiments or corps, and not by detachments : also, each Non-Commissioned 
Officer should be provided with the means of spiking a gun, for which purpose even 
an old nail is sufficient. 

The points here noticed are of importance in all Assaults, except in partial attacks, 
as on an outwork, or any particular work in wfiiich a lodgement is to be made ; local 
circumstances then regulating the the numher employed, and the mode of 
execution. 

The necessity of a sufficient reserve, ready and at hand, in support of the assaulting 
party, each equal to three-foiu’ths of the garrison, or force, attacked — and of the im- 
mediate pi'csence of the Officer commanding, in connection with the attacking force, is 
inferred from the recollection of our want of success at Buenos- Ayres, and at Bergen- 
op-Zoom. By the arrangeinents suggested, an nnsuceessful attack may be rendered 
less disastrous ; and prevent checks and difficulties when on the point of gaining the 
object. 

It frequently happens, that troops led to the Assault obtain a partial success, and 
then are at a loss how to proceed: no responsible person being present to direct 
fiurther operations, there is a pause, — the defending party rallies — attacks in its 
turn,— -then comes a retrograde movement— confusion, and finally — defeat. Should, 
howmver, the Reserve, together with the Ebsponsible Head, he at hand, these un- 
toward events are not likely to occiu* ; for as soon as success is apparent, the Eeserve 
advances, further orders are given, and final success is the probable result. 

Indeed, Assaults, if feasiUe, wmuld seldom fail with these precautions ; and there 
are few posts but wliat are open to assault, by taking the proper o|)portiinity. And 
no Officer entrusted wfith the defence of a place should consider himself secure without 
unremitting vigilance, except in such cases as works surrounded by deep water, im- 
passable marshes, or by walls or precipices at least 37 feet high ; or where the approach 
is by a narrow causeway, easily watched. 


G. ,G. L. 


68 


. ATTACK OF FORTRESSES, 


ATTACK/'—Bj Major-Gen. Sir J. F. Burgoyne^ E.E, 
ATTACK OF FORTRESSES. 

NUMBER OR TROOPS FOR A SIEGE. 

The attempt to lay down a scale for the number of troops requii-ed for a Siege, in 
proportion to the size of the place or strength of its garrison, must be delusive. In 
one case double the number of the garrison may be sufficient, while in another sis 
times its force may be inadequate. 

The calculation will depend upon many contingencies ; among the principal are, 

1. Whether the besieging army will have any exterior force to guai-d against. 

2. Whether the inhabitants of the adjoining districts are friendly or hostile; 
and if the latter, the extent of their energy, or powder of annoyance. 

3. Whether the garrison would be favourably circumstanced for making 
sorties, or the reverse. 

4. The extent of labour and duties which would be required of the besieged, 
in proportion to the strength of the garrison. 

5. The quantity of work and duties that wmuld be required of the besieging 
force. 

6. Facility or otherwise for procuring timber, brusliwood, means of transport, 
and other accessories, in the neighhomiiood. 

7. Abundance or deficiency of Artillery and Ammunition, as well of Engineers^ 
or Sappers^ tools and stores, will influence in a great degree the number of 
troops of the Line necessary. 

8. Consideration of the means of the besieged in the same particulars. 

The Commanding Engineer, if well informed on the nature and circumstances of 
the place,, as it is to be presumed he would he, would form his project of attack in 
detail, and calculate from the above and other considerations the force necessary for 
the operations. 

Every species of service and dut)^ must be brought into account, but the principal 
ingi'edient will be the number of men that must be daily actually in the trenches, for 
guard of the works or working parties, as well for Artillery as for Engineers giving 
them the proper number of reliefs. 

If the Besieging Army was equal only to eight times the average number required 
constantly in the trenches, the service would be very hard ; it would be equivalent 
to an assumption of each man having eight hours' working party duty, or twmnty-four 
hours’ guard actually in the trenches every fourth day ;t but in fact, 6*om the number 
of men who never do that duty, such as cavahy, bands, orderlies, servants, men in 
charge of horses and sick, &c., the duty would be found to come at least once in 
thi’ee days, or probably nearer to every other day, upon the remainder, w^Mch would 
be far too severe. 

The distance which many of the troops wdl have to march from their encampment 
to the trenches must also be considered. 

The camp and fatigue duties, foraging, and procuring and preparing materials for 
the siege, would afford heavy work for the proportion not in the trenches. 


* Tliis article chiefly comprehends general principles : the chief details will be found under such 
heads as ‘ Battery,’ — Sap,’ — ‘Mining,’ &c, 

t This calculation is on the assumption of half the number being guard, and half working party : 
as these proportions are altered so will be the csdculation j and also, if the working parties are relieved 
every twelve hours instead of eight. 
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The CayaliT do no duty in the trenches, but will be proportioned to the service 
required for orderlies, escorts, maintaining commimications also for dispatches, and 
pickets to oppose any sorties that may be expected to extend to any distance from 
the fortress. They are also employed in collecting materials for the siege, particularly 
any that are small in hulk, and can only he obtained at a distance, such as brushwood 
of best quality, and in paiticiilar that fit for gads or bindings for the fascines. 

The Artillerymen must be proportioned to the force of the batteries, and should he 
in sufficient numbers to take upon themselves all that service that requires peculiar in- 
struction and exercise, without occasion for other assistance from the Line than is wanted 
as ordinary manual labour, of ■which at times they will require a considerable amount. 

OFFICERS OF ENGINEERS. 

The smallest siege of a fort will require nine ; that is, three brigades of two eacli 
and three Staffi 

If the operation be somewhat larger, and to last ten or tw^elve days, there should 
be tw^enty Officers. 

A regular hexagon attacked on the principle of Vauhan wmuld need forty Officers. 
Sappers and Miners cannot be in too great numbers : if perfectly efficient and W' oil 
trained, each Sapper in a Siege will be worth three men of the Line up to a cert ain 
considerable number. They should, if possible, do every species of trench-work, 
excepting wiiat is of the most ordinary character ; and by the facility and regularity 
with wdiich they wmuld perform it, a great deal of time w'ould he saved, fewer men 
be required in the trenches, and much fewer casualties occur. 

Each brigade of Officers should have the assistance of six men, to lay out the works 
and keep the working parties to a correct performance of their task. 

Each head of a Sap, allowing for regular reliefs, will require twenty-four. 

For revetting batteries, six men per gun. 

Of the parties making fascines and gabions, one-fourth should be Sappers, particu- 
larly at first. 

The following may partly be made up of artificers from the Line. 

For preparing and afterwards laying platfoms, four carpenters each. 

For each gallery of a mine, requiring support by frame-work, four carpenters. 

These two last suppose the plank and wood to be ready prepared, at least in the 
rough. 

For cutting out sleepers and planks in the woods, two pair of sawj'ers, per pit, should 
produce one platform from each pit in two summer days, including cutting down 
and trimming the trees, &c. 

For a moderate siege of a fortnight or three weeks, where twenty Officers of 
Engineers and twTnty-five pieces of artillery are employed, the number of Sappers 
should not be less than 400. 

A front of fortification attacked, according to Vauhan, would require at least 
double the number, besides Miners in addition, wdiere necessary. 

Where they are not in sufficient numbers, a selection of artificers from the Line are 
attached to the corps for the siege, and receive such hasty instruction as can be 
given to them ; but they are far inferior to Sappers. 

As we know from experience that the Sappers can become as well disciplined and 
good soldiers as any other troops, they would act as perfectly efficient battalions, 
during periods of movements of the army in which their peculiar services as Sappers 
would not be required ; wffiile for attack or defence of posts, throwing up iiitrench- 
ments, passage of rivers, forming or destroying bridges, &c., &:c., their services would 
be invaluable. 
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There is a greater reason for a large proportion of Sappers, as, in an ordinary Cam- 
paign, the nature of their duties will probably lead to greater losses than sustained 
by soldiers of the Line. 

Although men from the Line instructed for the occasion \¥ill be but a very im- 
perfect substitute for regular Sappers who have a thorough knowledge of their 
business, they would be extremely useful to assist them in the artificers’ works, and 
for performing various operations that require a greater degree of knowdedge and 
intelligence than can be expected from the soldiers who may be found promiscuously 
in the working parties. 

Lrom 200 to 600 (according to the class of siege) of such men selected, paid and 
encouraged, and attached for the siege to the Engineer Department, would expedite 
the operations, lead to a reduction in the numbers reqiiii’ed for the ordinary working 
parties in a far greater number than their own force, and enable the works to be 
more perfect. 

STORES. 

The Artilleiy and Stores for a siege-train in general might, perhaps, be conveniently 
arranged in commencing with a small one for attacks of forts or small posts. 

The details for the Artilleiy Service are for the consideration of that particular 
branch; but 25 or 30 pieces of heavy ordnance, including about 13 mortars and 
howitzers, with about 1000 rounds of ammunition-per g*im, and 500 per mortar and 
howitzer, might be considered as one proportion adapted to very small sieges ; to 
be multiplied according to the probable exigencies of the anticipated campaign. — 
Vide ^ Artillery,’ Section v. 

The following may he esteemed a reasonable proportion of the principal Engineers’ 
stores for the smallest siege.* 

List of Engineers’ Stores forming one proportion for a small Siege. — Some of the 



weights are estimated only. 


Actual weiglit 


Estimated 

by experiment. 


weight. 

cwt. i'bs. 


cwt. lbs. 


2000 Pickaxes (-^ pole or Miners’ picks) . . 

. 182 0 


1800 Shovels 

. 93 0 


200 Spades . 

. 10 0 

13 0 

200 Felling-axes. 


3 80 

50 Broad axes. 


40 0 

2200 Spare helves for ditferent tools. 


7 56 

300 Bm-hooks. 


0 56 

5 Pit saws. 


1 0 

10 Cross-cut saws. 


1 10 

60 Hand saws. 


1 s 

30 Adzes . . 

30 Augers 

30 Two-feet Rules 

> ■ 8,.,' 0, 


30 Planes . ... . . , . . . . . 

3000 Spike nails .... . . . . . , 

2 Boxes of nails of sorts . , . . . . _ 

n : 

30 Crow-bars. 


5 39 

30 Sledge hammers or pin mauls. 

30 Gabion knives. 

60 Topping-axes. 



* Vide ‘ Equipmetitp—* Siege,’—* Engineer.’ 




Actual weight 
by experiment, 
cwt. tbs. 
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10 Sap forks 

90 Earth rammers ...... 

2 Chests of Carpenters^ small tools 
2 Do. of Masons’ and Miners’ do. do. 

Miners’ large tools for 3 Brigades 
Masons’ do. do. for 6 Brigades 
254 0 20,000 Bushel sand-hags. 

7 0 60 Fascine choakers. 

25 Gun platforms, 18 ft. x 12 . . . . . 

5 Mortar do. 8 x 8 . . . . . 

1 Forge cart, ivith Smiths’ tools .... 
Coals and steel for repairing tools . . 

2 Hand-screw jacks ........ 

2 Large double-blocks and tacles . . . 

2 Coils of 3-iiich rope 

2 Ditto ditto ........ 

150 Platform screws, mth nuts 

2 Steelyards, comjilete 

10,000 yards of Hamhro’ line, for tracing works 
10,000 yards of broad vdiite tape, for night do. 
100 yards of saucissoii or powder hose, made 

W • • • • 

100 yards of canvass for do. or other purposes 
Files, Setters, Dogs, Boxes, Chalk lines, 
Grease, &c.. for Saws of all sorts 
30 Masons’ Levels ....... 

40 Plumb-bobs, with lines .... 

30 Dark lanthonis . . . . . . . 

300 tbs. of Candles for do. and Miners 
20 Grind-stones . . . . . ... 

20 Bub or Whet-stones . . . . . 

Twine, coarse, Packing-needles, &c. 

36 0 21 Marquees. 

21 Bell tents. 

Plans, Papers, Books, Instruments, &c. . 
180 Joints of scaling ladders, 10 feet long each 
4 Large tarpaulins ........ 


Estimated 
weight, 
cwt. iba, 

. 9 0 


4 0 

3 0 
6 0 


. 650 0 
. 42 56 
. 80 0 
. 12 0 

■ 7 0 


3 0 


6 0 


^ 18 0 


6 0 
100 0 
4 0 


When the stores are to he conveyed by water, whether by sea, or river, or canal, 
and that means of transport are consequently plentifid, the stores may he greatly 
increased, and the service much expedited thereby. Platforms, timbers, and even 
fascines and gabions, can in such case, perhaps, be prepared previously, and at a 
distance, and conveyed to the siege. 

Under any circumstances, a large proportion of every description of the small 
stores should be included, because they are easily carried, and may add much to the 
facility of the operations.f 


* Chests of tools are no longer supplied : assortments are demanded as required.— Edi/ors. 
t The preceding list makes no allowance for casualties; there must be ample provision made for 
such stores as bill-books, shovels, sand-bags, &c., &c., which are always liable to be purloined and 
every practicable arrangement made to prevent such losses. 
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All these estimates of men and means are given as what are considered most 
appropriate and desirable, without being at the same time extravagant. Where 
exigencies of the Service require operations to be performed by smaller means, which 
is too often the case, of course the attempt must be made with alacrity, and the best 
made of those that may he available up to a certain point, when it may be the 
duty of the Commanding Engineer to declare them to be insufficient to afford any 
reasonable prospect of success. 

INVESTMENT, ENCAMPMENTS, AND LINES OP COUNTER AND CIRCUMVALLATION, 
&C., UP TO THE OPENING OF THE TRENCHES. 

The Investment is usually effected as much by surprise as possible, in order to 
shut the place up in as unprovided a state as may be. 

It need not he complete (in occupjdng the entire circumference round the place), 
but it should he efficient ; that is, the garrison should he shut up from receiving any 
succour, either in men or means, that can be of important service to it, or from a 
power of acting upon the flanks of the approaches. 

At the siege of Badajos, in 1811, the right hank of the river was left open to the 
garrison for a few days, which was of no consequence as regarded any succoiu* to be 
obtained from thence ; but it gave a power which was taken advantage of, to run out 
guns day by day, which at a long range enfiladed the trenches. 

The Encampments will very seldom be in the formal precise order found in the 
old hooks of Attack and Defence, of a circle round the place just out of gun-shot ; 
but in the different positions which the countrv^ shall present as most favoiiralile for 
the convenience of the Troops and the Service, that each part may be called on to 
fulfil. An important passage that may be likely to be attempted to be forced, either 
from within or without, will naturally he taken up in the manner that shall present 
the strongest features for defeating such attempts. 

In occasional situations, it may he desirable to draw the encampment somewhat 
close to the place : favom’able undulations of ground may enable this to be done with 
security and to great advantage. In others, the troops may be at a greater distance, 
ill positions favourable for other objects. 

The same reasoning applies to Lines of Circum- and Counter- vallation, the effect of 
which would generally rather be obtained by adapting the position of the troops and 
defences to the features of the country under the ordinary i3rinciples of military 
positions and intrenchments, than to a regular circular line round the place, the 
applicability of which under the present mode of warfare can scarcely be conceived.'^^ 

Other considerations having been provided for as above, it will he the endeavour 
to bring the encampments of the several parts of the besieging force as convenient 
for reaching the trenches as possible ; as large a body of troops as can he allotted to one 
part will be encamped on the side to be attacked, in order to give peculiar security 
to the parks of artillery and several depots, and also to he more at hand for the duties 
of the siege. 

The principal Engineers' Depot will be out of easy range from the garrison, and 
not only out of sight of it, hut the access to it for stores and materials from different 
directions, as much as possible, not to be perceived. 

The parks of artillery must he peculiarly secured from risk of exposure to the fire 
from the garrison. 

The fatigue of marching between the remote parts of the encampments and the 
trenches is so great an addition to the duties of the siege, that it will be an im- 


* Vide ‘ Blockade.^ 
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portant study, and worthy of some labour, to render the communications between 
them, in addition to being good and complete in bridges, &c., &c., as short as 
possible, consistent with security » 

At the blockade of Malta, in 1800, advantage was taken of the ordinary loose 
stone- wall fences of the country ; and by connecting and raising those that were 
convenient and parallel to the works, by closing gaps, and opening cross-w'alls, to 
effect a commimication all round the fortress, in many parts not more than 200 or 
300 yards from the place ; and though only a screen, still being hidden from view, was 
perfectly secure, and of great serwce. It was more costly and inconvenient to the 
garrison to destroy this screen than to the blockading force to maintain it* 

In Fortresses besieged, a screen of mere canvass across narrow openings that wei e 
exposed to musketry, has frequently enabled the communication to be maintained 
free and secure. 

Hollow roads, covered ground, buildings, walls and hedges, &c., might, under many 
circiimstances, be connected artificially into commimications covered Irom view, that 
would be of great service in this way. 

From the period of the first investment to the opening of the trenches, eveiy 
necessary recoiiiioissance of the place is made by close investigation of the Officers of 
Engineers, who are to be protected vdiile executing this service by covering parties 
of the troops. 

The Plan of Attack is definitively arranged ; the situations for the additional troops 
that will be brought to the immediate neighbourhood of the attacks, as well as of the 
several depfits marked out, and as many points fixed and marked for the approaches 
and works of the siege in detail as possible ; always under the greatest precautions 
against the garrison obtaining a knowledge of the proposed operations. 

From the first period of the investment also, parties will be sent out to collect 
platform timbers, fascines, gabions, <S;c., &c., wdiich will be brought in so far as can 
insure subsequently the least possible extra carriage to the final depots in rear of the 
attacks. 

This will require the continued service probably of all the means of transport that 
brought up the stores in the first instance ; and as the horses or cattle so employed 
must he subsisted in the district itself, in addition to Cavalry, Artilleiy, &c., will tend 
among others to shew how^ many more difiiciilties are presented to caiuying on a 
siege in winter, than merely the effect of climate on men and animals. 

OBJECT AND PRINCIPLES OF ATTACKS. 

To ascertain what works will be necessary for any siege, it may be well to revert 
to first principles. 

The object to be obtained in the Attack of a Fortress is to make a breach or passage 
in its w^alls, capable of allowing it to be stormed with superior forces. 

If the place has only a single line round it, and that exposed to view to the foot, or 
very near it, a single battery, estabiisbed at from 200*^ to 400 yards distance, may be 
sufficient to effect the breach, and the troops then storm the place at once. 

Unless there should be natural cover up to the site of the battery, a covered ap- 
proach must be made to it for the troops ; the guns are talceii by the most convenient 
roads or directions, independent of the approaches, during the night.f 


* Practicable breaches maybe made from greaterdistances, by increasing the power of Artillery, and 
by an extension of time. 

t It happens sometimes that daylight comes on while this is in operation, in which case any gun 
that may necessarily be left in an exposed situation is covered from view, as well as maybe, by 
branches of trees, ^Vc., &c., till the next night, and thus sometimes escapes observ'ation. 
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In proportion to the fire of artillery that the garrison can bring to beai’ upon the 
single battery, will be the difficulty of effecting the breach ; or the breach may have 
a flanking fire to bear upon it, (and a very small flank will have a powerful effect on 
the assailants) : in either event these means of resistance, if too pow^eiful, must be 
previously silenced or greatly reduced, which must be effected by other batteries, and 
probably some w’orks carried nearer. 

When the garrison is in sufficient number, and has facilities for making sorties, the 
batteries must have covered commimications to connect them, and cover for troops to 
support them ; and in proportion to the force and facilities possessed by the garrison 
must these precautions be increased. 

If the wall of the Fortress be not exposed to fire from a distance, the breaching 
battery must be established nearer ; and when it has a revetted counterscarp? the ap- 
proaches must be carried close to it, to enable a clear passage to be formed to the breach. 

Certain outworks under different circumstances will demand similar works of 
Attack ; and through the whole proceeding there must be covered approaches and 
assembling places, for the passage of the troops, and for the lodgement of sufficient 
number to protect the batteries from sorties. 

From these data will be perceived the necessity for giving such a direction to 
the approaches, which are formed in zigzags, and to the parallels, as will secure them 
from enfilade ; and these w^orks will be more or less in proportion to these considera- 
tions, to the size of the Fortress, and strength of its garrison. 

It is usual to lay down a system of Attack in three parallels, the first at about 600 
yards distance, the second at 300, and the third on the glacis ; but it should be borne 
in mind that this is only to give an idea of the mode of carrying out the general prin- 
ciple under ordinary circumstances, and not as a fixed rule ; for the siege of a place 
garrisoned or supported by several thousands of men, in fact by a small army, with 
its environs exposed to its fire for a considerable distance, may require parallels and 
support from 800 to 1200 yards and to be much more numerous and iiTegular 
than the three defined jvarallels above described, for it wmuld be impossible in that 
case to establish yourself at once so near as wfithin 600 yards, while in proportion as 
the force of the place is reduced, the operations may be diminished down to the 
iniuimmii of the single breaching battery. 

It may be mentioned here, that a large place strongly garrisoned, however inferior 
the fortifications, is far more difficult to take than a small one, however complete and 
perfect its works. 

There are many reasons why this should he the case. 

1. It is difficult to conceive a case where such a place could be completely 
invested, on account of the great extent of encampment out of gun-shot round it ; 
every part would he weak, and liable to be attacked by the concentrated force 
of such a garrison. 

2. The space at the disposition of the garrison would be so large, that every part 
of it oft' immediate duty on the front of Attack, would be quiet and undisturbed. 

3. The different fronts would approach nearer to straight lines, and their works 
probably not to be enfiladed; or if an angular or salient point be selected for 
Attack to give that advantage, that veiy salient would probably afford convenient 
position for strong and multiplied interior retrenchments. 

4. Eveiy sortie becomes a battle of armies ; and any error in resisting one may 
lead to a great disaster. 

5. Abundant supplies of Artillery and means can be drawn in succession, as 
required, from the many fronts not attacked. 

6. Ketrencbments may be formed in succession ; for even trifling intrenchments 
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will lje veiy efficient wlien on a small front, "backed by strong forces, aiicl perfectly 

secured in flank, where the assailants advance from confined trenches, su])jected 

to lieavy vertical and other fire. 

On the known advantages which even a few slight works, on a tolerably good posi- 
tion in the field, will give to an aimy of vei^ inferior force, it may be conceived how 
strong must he one protected by any thing of the character of permanent forfification. 

Subject to the above-mentioned caution, we give plans of the regulai* system of 
Attack, as laid down by Vauban, and never altered since, as the best ilhstratimi of 
the nature of the principal operations. 

On referring to recorded accounts of Sieges, it will he found, that against powerful 
ganisons, the besiegers have usually under-estimated the required wmrks, and have 
experienced the necessity, as they proceeded, of obtaining more support, and at greater 
distances than at first intended : this eiTor has verj' probably arisen from the impres- 
sion left in the minds of the Engineers by the precise form and proportions given in 
Vauhaifls Diagram. An unnecessary amount of extra work will, from the same cause, 
(of adhering to fixed rule, instead of attending to principles,) have been frequently ap- 
plied in the siege of small places ; hut the evil in that case will not he so apparent. 

PRINCIPLES THAT MAY SERYE TO GUIDE THE DETERMINING OF THE FRONT FOR 

ATTACK. 

As regards natural caMses : the fronts of a Fortress are usually deemed unattachaMe 
by siege operations, wben situated on steep rock exceeding 40 or 50 feet in beiglit. 
Also those surrounded by W'ater that cannot be drained off, or by marshes ; or wiiose 
front is seen in flank and reverse by ground in inaccessible situations, having wurks on 
it which cannot he silenced ; or generally in a re-entering angle. 

The Attacks of Fronts are vei'y difficulty wdien the approaches must be earned over 
rock or very stony ground, or among roots of trees, or in a very wet soil, particularly 
where the natural inclinations will not admit of a free drainage of the trenches.* 
Also when descending towards w'orks that are on commanding elevations 5 or ap- 
proaching them on a lower level, not being in the same plane ; or wdien the approaches 
must be caiTied across a naiTow confined space presenting a smaller front than that 
of the place. 

As regards the nature of the wmrks : the difficulties to the progress of the besiegers 
may be greatly increased when the works m-e countermined ; — where the ground to 
be passed over may he inundated ; — where the front is in one very extended straight 
line, or nearly so where the ditches are cut out of solid rock ; — ^wliere the flanks 
have casemated guns ; — ^the revetments en decharge ; — with ditches that by means of 
sluices can be inundated and dried at pleasure ; — or where there is a succession of 
lines of works, each requiring close breaching batteries ; — or where the ground and 
buildings immediately within the front are very favourable for being made into strong 
retrenchments ; for, generally spealdng, the nearer the wwks of defence, whether per- 
manent or temporary, are to the body of the place, the greater obstacles will they 
prove to the besiegers. , 

Circumstances favourable to the Attack, ai-e of course the reverse of the above; 
also where the gi*ound to be passed over presents much or occasional cover, either 
from its inclinations, or from artificial objects, as hmldings, mounds, trees, enclo- 
sures, Ac.'. ■ 

Ground rising gradually in one plane to the parapets of the works is favourable 
for the besieger. 

* Drainage of all parts of the trenches is very necessary, even in dry soils, to prevent the effects of 
rain alone, ' 
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It is advantageous to caaTy on Attacks along one bank of a river, where you have 
entire possession of the other bank, on which batteries can be placed to take the 
front of attack in enfilade or reverse, and particularly if that other hank is high and 
commanding. 

Sometimes, a front that is not absolutely the weakest may he selected for the 
Attack, from some adventitious circumstances of advantage on other accounts, more 
than counterbalancing that consideration. As for instance, there may he peculiar 
facility for bringing up all the necessary supplies of artillery and siege stores on that 
side, by some navigation or favom*able roads, or the army may be more advanta- 
geously circmnstanced by that selection, for covering the operation and securing the 
communication v\dth the depots from whence the supplies are drawn. 

PREPARATIONS FOR OPENING THE TRENCHES. 

1. Besides the collection of the regular Depot of Stores,*'*^ there are a vast number of 
materials to he prorided in the country itself, and usually from the neighbourhood of 
the Fortress ; they comprise 

Platforms, Sleepers, and Planks. 

Splinter-proof Timbers. 

Trestles or other materials for Bridges of communication, large or small, &c. 
Hand harrows. 

Ballast baskets. 

Fascines. 

Gabions. v 

Pickets and Mallets, &c. 

Tlie greatest diligence must be used in collecting these in sufficient quantities, from 
the commencement of the investment ; or earlier, if a navigation or other means of 
transport shall he available for bringing np such materials from a distance. 

The following will shew the exertions necessary to he duly provided with such 
materials, with reference to such an Attack as is given in Plates L IL 

In the Attack of a Decagon, as given Plates I. and IL, supposing ten days are al- 
low^ed to prepare the following materials, as about tim4Mrds of the total quantity, 
before ground is broken, it will taice 870 men per day, exclusive of Non-Commissioned 
Ofiicers and contingencies ; and not reckoning about 400 men employed at the same 
time in collecting bmshwood for gabions and revetting fascines, or those on escort 
duty, with upwards of 100 carts and horses collected to transport these stores, or ma- 
terials, to their respective destinations. 


MATERIALS. 

Trench fascines ..... 5 ft. x 10 in. diam 9,500 

Revetting do ISft. x 10 in. diam. .... 3,000 

Sap gabions 2 ft. 9 in. x 1 ft. Sin. ext. diam. 13,000 

Battei 7 do 3 ft. x 2 ft, diam. . . . . 1,500 

Platforms, gun and howitzer . 18 ft. x 12 ft. ..... . 66 

Ditto, mortar . , , . 8 ft. x 8 ft. . . . . . , 20t 

Splinter-proofs 1 for maga- f 10 ft. x 6in. x Gin. . ... 1,000 

Cap and ground sills J ziues 1 15 ft. x 6 in. x 6 in. . . . . 100 

Pickets (4-feet) for fascines . ... ...... . , , 38,000 

Fascine trestles . . . ... ... . . . . . . . . lOO 


*»= During the progress of tbe siege, depots of materials, tools, and stores, are formed in different 
parts of the trencbes, and are kept supplied with every article required, by the working parties, and 
sometimes Guards of the Trenches, w^henever they come on duty, 
f: The entire number. , 
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TOOLS. 


Adzes .... 

. 25 


Pickaxes . . . 

. 15 

Axes, felling . . 

. 50 


Saw’s, hand . . 

. 160 

„ broad . , 

. 20 


„ cross-cut . 

. 20 

Bill-hooks . .. . 

. 850 


„ pit . . . 

. 15 

Crow-bars . , . 

. 10 


Spades .... 

. 15 

Fascine clioakers . 

. 35 





Witli regard to Fascines and Gabions, it is impossible to oyer-estimate the great 
advantage of an ample supply. 

A Sapper with gabions can cover himself from view and from musketiy completely, 
ill about 15 minutes ; and partially from case-shot, in 30 minutes, in ordinary soil, 
after the gabions are placed. 

With a fascine of 10 inches diameter he can obtain the same cover in 45 minutes; 
and withont either he will reqnhe 50 ininutes* 

Independent of that advantage, the work is more easily and regularly executed, and 
the parapets in better form for defence, by the employment of tliese means. 

It would be almost impossible to prociue a supply equal to all the demands that 
would follow an adherence to the rules and drawings laid down for Sieges in eie- 
mentaiy w-orks. 

There are many applications of fascines, particularly to the parallels, thus defined, 
that probably never have been used in an actual siege, such as the crowding of gabions 
wdth a triple, or even a single row, &c. Tracing fascines in a first parallel and ap- 
proaches are, it is believed, seldom used, although certainly they are of advantage, 
and might, after a nearer parallel is established, he taken up, and the materials used 
again. 

In a siege, the difficulties and losses wdli in a peculiar degree be increased with the 
length of time occupied in the actual operation ; every effort therefore is made to 
proceed as rapidly as possible after the first commencement. 

Hence it is better to delay the opening of the trenches till the prepai'ations are in 
so foi*ward a state as not to occasion any liability to subsequent delay for w'^ant of 
materials, or other means. 

2. Before the opening of the trenches, the groimd on which each part of the first 
night’s work is to he executed must he thoroughly defined and understood. 

The first course is to construct a plan, on which, by distant observation and 
measurement, every particular feature and object must be shewn in its true relative 
position. 

Much inaccuracy will occur by trusting to the ordinary rough field sketching, by 
pacing and pickets, &c., &c.; therefore it is necessaiy that the particulars should he 
accurately defined by good sun^eying instruments, and Officers well experienced in the 
kind of operation, and who wfill he responsible for the work. 

However w^ell this may be done, and however minute the obsen^ations made fi'om a 
distance on the guides to be afforded by particular objects and marks, they wall not 
he sufficient to enable the Engineers and Sappers to lead, and place the covering and 
working parties in their proper positions on a dark night ; and the consequence of 
trusting to them w^ould be inevitable confusion, and many errors in the works. 

In addition therefore to that knowledge, a most peifect acquaintance with the 
locality itself must he obtained, by effectual investigation of eveiy pai*t by the 
Engineers personally on the spot during preceding nights, and such marks even 
fixed as can be done without danger of their being discovered by the gairison. 

For this object, as well as for many others that are very desirable, the garrison should 
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be kept close to its walls, (if possible, within them,) particularly by niglit, from the 
first investment. 

There wuii be a struggle at first, and perhaps continuously, for the advantage of 
extending the outposts to the front by both parties, and if persevered in with energy, 
of wdiich it is well worthy, will be resolved at length into that of absolute powder, 
wliich will probably be, that a garrison of moderate strength may be kept veiy close 
to its wmrks every night ; and in the day, small parties and stragglers will be able to be 
out to from 300 to 600 yards from the place, if the en\irons for that and greater dis- 
tances are w’ell exposed to the fire from the fortress. 

It is usual to attempt to deceive the garrison, or, at least, to leave it very doubtful 
as to the paid that is meant to he attacked. If that can be done, it will be of advan- 
tage, but will require many additional precautions, siicb as iiiakiiig the same efforts 
and demonstrations throughout on other fronts that may he considered liable to be 
attacked : there could be no use in carrying on similar pretences against those that 
ai’e clearly of very superior strength. 

The last night before opening of the trenches, the most complete recognition of tlic 
ground to be traversed and occupied will take place by the Officers and Sappers wdio 
are actually to conduct and direct, and every mark placed that can be witliout; 
risk of discoveiy, which, it must he recollected, may be made by any single enter- 
prising individual from the ganison getting to the ground by stealth dining the 
night or day. 

3. There is a system and peculiar order to be obsen-ed by working parties in 
opening gTonnd under the guns of a garrison, that requii-es to be understood by every 
man in the army, more particularly as they are performed in the night, and in perfect 
silence. Hence it is most clesiralde that every soldier should by corps be exercised in 
these different operations that he wall he called on to execute. 

1. In laying themselves out to ordinary trench-work, with and without fascines 
or gabions. 

2. The system of wmrk in batteries. 

3. The nature and extent of the different tasks that will be considered the 
complement of one tour of duty in trench and battery-work for night or day. 

It vill not be necessaiy that the soldier should do much actual w'ork in these 
exercises ; many of them, none ; hut that they should become thoroughly acquainted 
with the forms of proceeding by good practice, and with what they will have to 
execute, by specimens shewm them. 

They should also have such acquaintance with the amount of lahoiu' required for 
each defined task, by seeing a few Sappers execute them or otherwise, as may satisfy 
them that they are by no means haixl, hut can be readily performed by a little 
exertion.' 

Another good result may he derived from these exercises if conducted with due 
formality, in attacMng more military effect to the duty than is usually now the case. 

On this subject it may be useful to add a few' remarks under the head of 

MILITARY LABOUR, 

It is a matter of some importance to ascertain and define the value of military 
labour, and the mode of applying it to the greatest advantage. 

It may he affirmed that the services that may he rendered in a campaign by zealous 
and w'ell-regulated wwk to be performed by the troops, is not sufficiently appreciated, 
nor sufficient pains taken to encom-age and enforce it. 

The ordinary day labour of soldiers is iifferior to tffid of any class of men; 
and there aiu nnmy reasons to account for it. 



ATTACK OF FORTRESSES. 


79 

1. Soldiers have no inducement to work hard; it is not to procure them a 
Hveliliood, nor have they any encouragement for exertion, nor punishnient for 
indolence. 

When set to work, it is not uncommon for a soldier to remark, that he en- 
listed because he did not like work. 

2. Commanding Officers have a great dislike to their men being so employed, 
as it wears out their clothes, and is considered to tend to their being less well 
set up in the ranks. 

3. Officers and men are apt to consider it as an extra and improfessional duty. 

It is very desirable that these feelings should he corrected, and that the army 

should become sensible of tbe advantages to be derived from laborious exertions 
with the pickaxe and shovel, as laid domi in the Queen’s Regulations, and but 
commonly little attended to. 

Let an army once take the field well provided with Engineers and Sappers and a 
good depot of Intrenching Tools; let them never neglect, when near an enemy, to 
work at improving their communications, bridges, &c., strengthening outposts, and 
intrenching themselves with judgment in eveiy position in which they can be 
attacked ; and tliey will soon find the advantage it will give them in a day of action ; 
so great, that a vast deal more stress will be laid on the system than is now attached 
to it. 

If any Officer who has seen much senice will recall to mind the days on which he 
has been engaged, and conceive the force which received the Attack, (whether his 
own or that of the enemy, but particularly his own,) udth such redoubts and u'orks 
and cover, as could with the means which will be found suggested under the heads 
Intrenching Tools, Stores, &c., have been thrown up even in twenty-fom* hours, 
he will at once perceive how^ far superior his situation wmuld have been, and with 
how many more chances of success.^ 

From the commencement of the Duke of Wellington’s eampaigns in the Peninsula 
and Belgium, Vimiera — Talavera— Busaco — Fuentes d’Onor — Alhuera — the Nive, 
and lastly, Waterloo, each have presented circumstances wiierehy the position of the 
British Army might have been greatly improved by a timely and judicious application 
of intrenchments, such as there wvas time for: many casualties have been saved, and 
success made more certain ; besides the innumerable situations wiiere such supports 
would have been of great value to outposts and detachments. 

It would not be an uninteresting study to take the plans of each of the above posi- 
tions, and project what might have been done to each with reasonable means at hand, 
by those who are in the habit of employing them. 

The Lines of Lisbon afford a splendid instance of the use of intrenched positions. 

A proof of the manner in which the iminciple will force itself into attention dining 
continued campaigning may be drawn from the first military authority extant. 

Bmiiig the earliest campaigns in the Peninsula, the Engineer Department consisted 
of a few Officers and a very small detachment of the ill-organized Corps of Royal 
Mffitary Artificers, without rmy intrenching tools or stores. 

In 1811 and 1812, although there were far from a superabundaut means of 


^ History is full of examples in proof of tMs. 

The gain of the decisive battle of Pultowa, in which Charles XIl. was defeated for the first time by 
the Russians, was attributed to a few very imperfect redoubts, thrown up by the latter during the 
preceding night. 

In the hard-fought battle of Borodino, in 1812, the redoubts arc said to have occasioned iimnense 
loss to the assailants, although of so weak a profile that at last the French cavalry made its way into 
them,'. 
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transport mth the army, 100 mules were allotted, by the Duke of Wellington’s 
orders, to the conveyance of a small depot of intrenching tools and Engineers’ 
stores. In 1813, a pontoon train was organized and added, and some companies of 
Sappers joined from England, but unfortunately not long before the Peace of 1814. 

In 1815, mth the army in France, companies of Sappers, and depots of intrenching 
tools, &;c., on a much larger scale, were attached to each division of the army. 

Notmthstanding this commanding testimony to the value of preparation for 
military labour in the field, and the importance attached to it by that paramount 
authority, there is every reason to believe that the same apathy with regard to the 
exertions to he used in such operations w'ould still be found to continue in the Army, 
and cannot he too strongly deprecated, Wliatever may he the sentiments or efforts 
as regards ordinary work, it is impossible to stir a steji without it in a siege, or to 
evade the necessity for exertion then ; still we can state from experience that in the 
Peniiisula, the latest sendee we have of the kind in Europe, the amount of work 
executed in the trenches by given numbers of men in given times was very far less 
than what it might have been; and even that was performed in a listless iiiamier: 
the working parties were handed over to the Engineers ; their owm Officers rarely 
interfering to promote the operation, unless in cases of a Sortie or Assault, when 
they w^oiild immediately resume their habitual energy. 

It is the duty of the Engineer to arrange the men and tools, and to give every 
necessary dkection and attention for the labour being properly applied ; but the 
Regimental Officers should be entirely responsible for the quantity of work per- 
formed; and it should be held equally discreditable to a corps to he deficient in 
exertion in that branch, as in the neglect of any other duties. 

The result of ewjoerience shews that the spirit and efficiency with which any corps 
conducts itself on loorMng parties, is no mean criterion of its general order and 
disciplined^ 

The consequence of want of exertion in wmrk in the trenches is very serious, inde- 
pendent of the loss of time in the operation, when a day or two difference may lead 
to success or the reverse, and affect the whole campaign : a larger number of men 
are employed and exposed, and this severe duty comes oftener on the men ; for it is 
manifest that if 500 men could by proper exertion do wdiat you are obliged to bring 
600 men for, 100 men are employed in the trenches throughout the siege more than 
necessaiy; and this is not an exaggerated proportion to a, Uow for what has been the 
nature of peifomance in such duties. 

A practice was very common which was very injiuious to this service, and shews 
the injudicious view taken of it, namely, that of keeping the roster for it by cletacli- 
inent, and according to the precise strength of the regiments, and not by corps, as it 
should have been : the consequence was, that working paaries of a few hmidi’ed men 
were composed of officers, non-commissioned officers, and men of various different 
regiments. It may he conceived how little order or discipline would he kept up in 
such cases, particularly by night, and how little these bodies could imagine it to he 
necessary : as a natm'al result, many of the men made no scruple of evading the work, 


* In a Siege, more tlaan in any other service, there are opportunities for individual acts of intelli- 
gence, spirit, and exertion ; and such acts may be of very great advantage, uhereas in the Field they 
are only instances of a display of courage. 

Hence it would he peculiarly desirable and politic at sieges to establish a system of rewards for 
such acts. 

In the French Service it is quite usual to order a gratuity to the individual or party, of money, if 
consisting of Privates or Non-commissioned Officers : Commissioned Officers obtain promotion. 
Perhaps medals might be a better reward than money. 
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wliich was done with impunity, and the rest worked very indolently. Tins practice 
should be abandoned, and all working parties furnislied by corps, each with their own 
Officers, even although it may make a little inequality in the proportions according to 
their precise sti-ength. 

The most advantageous mode of applying soldiers to Pield or Siege-work will be, 
where it is possible, by tasks ; which will be described hereafter. 

With reference to the labour of soldiers in the field in general, — there is one con- 
sideration that must not be forgotten in estimating the amount of work that may 
reasonably be demanded from them in given times, which is, that during the hard- 
ships, deprivations, and fatigues of a campaign, they have not by any means the 
physical powers of an ordinaiy labourer living at his owm home. Theii* tasks should 
be calculated accordingly; but whatever it maybe, it should be executed with alacrity 
and spirit.^ 

ARRANGEMENTS PECULIAR TO THE ENGINEER DEPARTMENT. 

The whole of the Engineer department wnll encamp at or near the Depot. 

The Ordnance Assistant-Commissary mil have charge of the office and all stores, 
and will be responsible for their care and maintenance. 

He wdll have to assist him, the Clerks and Conductors of Stores, and a small de- 
tachment of Sappers. 

The tools and stores of all sorts will he kept in order and readiness to be delivered 
out at a moment’s warning, during night or day, by the Sappers of his detachment on 
duty. 

He will send a Sapper daily to the trenches, to collect all the broken and spare and 
dispersed tools, with the assistance of a few men from the working parties, which tlie 
Officer on duty wdll give him. 

The broken tools will be immediately repaired by the Smiths and Carpenters em- 
ployed for that purpose. 

The fascines and gabions must be regularly piled, and not allowed to be removed 
except for the works. 

The sand-bags will require particular attention, to prevent their being purloined for 
many purposes to which they can be applied; as will also the axes, hatchets, and bill- 
hooks. 

If they should not have the advantage of any other protection, the stores and tools 
will be enclosed by a rope fixed to picketing posts, and no one allowed within it by 
the sentinel but parties having business there. 

The Artificers, Fascine Makers, &c., must be responsible for the tools delivered to 
them, of which a record is to be made. 

The Ordnance CommissaiT has charge of the workmen in the Depot. 

His Clerks will enter regularly an account of receipt, issue, and expenditure of 
stores; of all persons attached to, and employed by, the Engineer department; and 
of their pay, either for day or task-work. 

The workmen should be paid every evening. 

The Ca]*penters are dirtded into numbered brigades of four in each. 

The Sappers into brigades of eight. 

The Miners into brigades of four. 

As soon as parallels are entirely established, and safe from being carried by sorties, 


* It is very desirable to provide some regular organized means by whidi the different parties could 
always obtain water, without having to send numerous detachments out of the trenches, altogether 
with imperfect means, for bringing it in small quantities, 

VOL.'„I. 
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small depots are formed in them, where the Officers of Engineers will be able to send 
readily for any article required. A guard is placed OTer them, with at least one Sap» 
per; and the platforms (among other things) may be collected there by degrees, 
brought in by the working parties, to be in readiness as soon as required, and from 
whence they will be less liable to be mixed than when brought at once from the main 
depot to the batteries. 

The following will be the dimensions and prices*^ paid for the fascines and gabions, 
&c., brought in by the different parties. 

The prices are calculated on the supposition that the parties find their own materials, 
where they are in plenty and near at hand.* 

ft. in. 


Large Sap Gabion, ready 
for stuffing, 6s. each. 


Common Gabion, 1^. each.' 


'Diameter (from centre to centre) ofl ^ 

pickets j 

Height of the wattling 5 

Distance asunder of the seventeen! q 

pickets • • J 

Diameter. ......... 2 

Height of the wattling 2 

Eight pickets f Length of each . . 3 

or stakes \ Diameter . from 1 to 0 


Batteiy Fascines. 
18 feet, 2,?. 6d. 
12 feet, U. lOd. 
9 feet, 1.S*. 5d. 


Length 

. 

Diameter 10 inches, or circumference 
^Distance of the gads asunder . . , 


18 

12 

9 

2 

0 


6 

0 

8 

0 

6 

0 

H 

0 

0 

0 

7 

9 


Fascines for stuffing the" 
large Sap Gabion, liartng 
a Stake or Picket within 
each, Is. 

Tracing Fascines (Fatigue 
work.) 

Fascine Pickets (Fatigue.) 

Gads (Fatigue.) 

Stakes for the Horses or 
Trestles for making Fas- 
cines on. 


Length 5 0 

Circumference 2 0 

Length 50 

Circumference 2 0 

Length not less than 3 0 

Circumference, at thick end, from 3 to 0 5 

Length not less than ...... 46 

Chcumference, at thick end, from 3 to 0 5 


Length 50 

Circumference, about 0 10 


Horses or Trestles all ready,' 


the 6 for an 18-feet Fas- 

> Distance asunder .... 

. . . 2 

6 

cine, 8if. 





Fascine Mallets, (of hard^ 
wmod,) Is. 6d. 

‘ Length of the head . . . 
Diameter of ditto . . . . 

. . 8 or 0 
. . 5 or 0 

9 

6 

, Length of the handle . . . 

from 3 to 5 

0 



‘ Length of each 

. . . 14 

0 


3 Sleepers. - 

Width. . . 

. . . 0 

5 



_ Thickness 

. . . 0 

6 



' Length . . 

. . . ' 8 

0 

Each Gun Platform, f 

1 Hurter. H 

Width. . . 

. . . 0 

8 


1 

Thickness 

. . . 0' 

8 



^Length of each 

. ... 10 

0 


14 Planks. J 

Width. . . 

. ... 1. 

,0 


1 

^Thickness . 

. ... . 0 

2 


**= These prices will of course he liable to variation from localities : as given above, they are taken 
from memoranda of Peninsular Service. 

1 l.hese platforms are of the lightest advisable description, and will \veigh less than those given in 
the list, p. 71 . Whatever changes may occur in the construction of platforms, ^^c., &c., the above, 
as the result of much experience, have heen retained as valuable precedents, though they should be 
but partiallj appUcable.—jS'djYors. 
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Each 13 or heavy 10-mcli, 
Mortar Platform, 8.s*. 


Each 84ncli Stone or other* 
light Mortar Platforms, 
7s. 

Splinter-proof Timbers, for 
Magazines, Is*. 6^. each. 


ft. in. 


r Length . 


7 

0 

3 Sleepers. Width . . 


0 

8 

[ Thickness 


0 

8 

, 1 , f Length . 


6 

0 

11 Sleepers. 4 Width. . 


0 

8 

b,Tliickness 


0 

8 

fLengtli . 


8 

0 

12 Sleepers. 4 Width. , 


0 

6 

^Thickness 


0 

6 

'Length ...... 

. from 9 to 

12 

0 

Width ...... 

. from 4 to 

0 

10 

Thickness . . . . . 

. from 6 to 

0 

10 


Carpenters, for pointing, tiinmiing, and cutting pickets to tlieir proper length, may 
be allowed l6\ per 100, the pickets being brought in for them. 

The Sappers and Men of the Line attached to the department are paid according to 
the Regulations, 

The Fatigue parties from the Line for collecting materials in the rotigh and in bulk, 
and the ordinary working parties during the siege, are not paid. 

The Seijeant of the Depot will receive these stores, and give an account regiil.arly of 
the quantity delivered to the Clerk, to be entered in the hooks, as well as all issues. 

All the articles which are not well made and nearly according to the presciilied 
dimensions will he rejected; for those accepted, a receipt will be given as they are 
brought in. 

Gabions,t to be received, must be strong, stand firm, and upright, and the work 
close ; — a few rows of wattling, well bound together by at least four gads at top and 
bottom ; and in no part of tbeir length or diameter varying more than 2 inches from 
the proper dimensions. 

Battery Fascines, f to he accepted, must he straight and cylindrical, closely bound 
with good thick gads not more than 9 inches asunder, and the knots well tied and in 
a line ; the length to be exact, and the thickness in no part to vary more than one 
inch from that presciihed, 

DIRECTIONS to THE OFFICERS OF ENGINEERS AND THEIR DISTRIBUTION. 

The Second in Command will be Director of the Attacks. He will be obeyed by 
the Department in all parts, and must pay his particular attention to preserve 
regularity in the trenches, and more especially to the lajung out of all new works. 

The Brigade-Major and Adjutant will keep in order the Retimis, Rosters, Official 
Letters, &c., and have particular charge of the Sappers: they will occasionally be able 
to visit the trenches to assist the Commanding Officer, or for his information. 

A certain number of Officers will be divided into numbered Brigades of two in 
each. 

The unattached Officers may be in the first instance employed in setting to work 
the Gabion and Fascine Makers, and the arranging the Platforms, or they may he 
put as supernumeraries to the Brigades. 

A nominal list will be made out of the distribution of the Officers and Sappers. 

The hours of relief will he 4 p. m., — Midnight, — and 8 a. m . Or, 5 p. m.,-— 3 a. m., 
— and 9 a.m., as found best, to ivhich the Officers must make it a point to be 
punctual, particularly for the afternoon relief. There should be some means taken 


* ITsed as planking ; they were unnecessarily thick, 
t Vide * Gabion,’ — ‘ Fascine,’ 
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of fixing the time by signal or otherwse, once in each twenty-four hours, for the 
whole encampment. 

The Officers of Engineers must pay particular attention to the different directions 
for caiTving on the wmrks, which will he given out by the Commanding Engineer. 
They will recollect that the main object in a Siege, where the new wmrk is generally 
commenced at night, is arrangement/ upon that point too great a stress cannot he 
laid; they must therefore use their utmost exertions to preseiwe regularity and 
system in all the operations. It is better to delay half an hour, or even an hour, in 
commencing work, rather than begin in confusion ; they must call upon the Officers of 
the working parties to enforce their directions, and to encourage the greatest 
exertions on the part of the workmen. 

The Commanding Engineers’ daily order, given at 2 p. m., wili make every one 
acquainted with the wmrks to be executed during the ensuing twenty-four hours. 
The Officers must cause their Sappers to see every article they will require prepared 
in time; that is, tools or stores laid out, and tracing Hues, measuring rods, &c., 
prepared, and the Senior Officer of each Brigade will order the ari’angement of his 
paity. 

They will report particularly in writing to the Commanding Engineer the good 
conduct of any of the Sappers and Miners, as well as any instance, if such should 
occur, of misconduct of any kind, or of want of spirit, exertion, or ability. 

The Senior Officer of each Brigade will, on his return from duty, send in to the 
Office a written account of the extent of work performed, with remarks on the conduct 
of the working parties and of the corps they w^ere furnished by, as well as a detail of 
the occurrences of his relief ; such as, of Sorties, of the nature of the fire from the 
enemy, and of our own, with their appai’ent effects ; the works the enemy may be 
carrying on, as well as he can perceive, &c. These Reports, revised by the Director, 
will be copied into a hook or journal, kept at the Royal Engineers’ Office for that 
purpose by the Adjutant. 

They will give certificates in writing to the parties for all task-wmi’k ; for which 
purpose they will find it convenient to go prepared with every thing w^ritten on small 
slips of paper, hut the quantity of work, which can he filled in on the spot. For the 
Sap, and such wmrks, the payment will be made on these certificates. 

OPENING THE TRENCHES AND FIRST PARALLEL. 

It is usual to undertake, on the first night of opening the Trenches, the entire of 
the First Parallel, or protective position, and its appi*oaches. 

We will assume in this case that this Parallel is to be at about 600 yards from the 
salient angles of the covert-way, with twm or three approaches, as shewn in Plate L 

The 600 yards distance for the First Parallel is from the main works of the place, 
without regard to any detached works, unless they are large ; it is considered in 
ordinary cases the best, because beyond the elihet of much injury from grape shot or 
musketry, or of any serious sorties firom a gaiTison of moderate strength ; and because 
it is about the extreme distance for very steady howitzer practice. 

The Pai'allel is extended in length 50 or 60 yards beyond the prolongation of the 
extreme faces of the works of the front to be attacked, and turned round at the ends 
as a protection to each flank, or should he finished by a redoubt or palisading, wiierc 
there is much to apprehend from sorties, if the garrison is strong. See Plate I. 

The approaches in zigzags should be directed to a point at least 30 yards outside 
of the extreme parapet or covered way* of the garrison from whence fire could he 
directed on them, in order to avoid effectively not only enfilade but ricochet shot. 

In section the parallels are 10 feet wide, including the front haiiquette, and the 
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appmaclies 8 feet mtliout a baiiquette; eacb of them bave an average depth of 
3 feet, with a slight fall from front to rear for drainage, and which also atfords some 
advantage in defilading the trench, or improving its cover.* Plate I. figs. 2, 3, 4. 

Means for getting easily out of parallel and approach to oppose sorties, particularly 
from the former, should be adbrded. 

The interior slope and top of the parapet of the parallel is shaped with the shovel, 
so as to give the most cover 'with a proper height (4 feet 2 inches) to fire over. 

In gi’eat Sieges the width of the parallel will require to be increased, and in very 
small ones may be reduced. 

The approaches forming the roadways into the trenches could hardly he reduced 
under any circumstances ; and those of the first entrance, that is, up to the first 
parallel, will probably he better of greater width, to give more freedom of passage. 

It will he an object to endeavour to conceal from the garrison the twie of the 
opening of the trenches, because if the first night^s wmrk can he executed without 
inteiTuption, the operation will be much facilitated, and many casualties saved. 

This is to be done by keeping the assembling of the troops for the purpose, and 
other demonstrations, as little perceptible as possible. 

The Covering t and Worldng parties will he given from the nearest encampment ; the 
latter will assemble in due time at the Engineers' Depot, where the tools and materials 
will have been laid out in readiness for them. 

To preserve ordinary appeai-ances, the Pickets usually employed to confine tlie 
gaiTison to their W'orks will proceed in their accustomed manner and time : they will 
form part of the covering party for the night. 

Immediately after the darkness of the night is sufiiciently complete to insure the 
impossibility of obseiwation fr-oin the enemy, the Engineers, aided by their Sappers, 
proceed to mark out, as rapidly as they can, the lines of parallel and approaches. 

No sartng of time, however, is to justify any degree of inaccui'acy ; they w ill there- 
fore have considered deeply, and by as many actual trials as possible, in recdguizing 
and fixing the localities, how to secime the accomplishment of tins duty with accmacy 
and rapidity. ' 

As soon as the necessary given points shall he foiuid, the especial Covering party 
for the protection of the work will he led out to their positions by Officers of Engineers. 

The main bodies will he posted in line about 100 yards in rear of the parallel that 
is to be formed, and in the intervals and on the flanks of the approaches. 

If any part of it can be placed under cover of rising ground, buildings, &c., advan- 
tage will he taken of the circumstance. 

Strong advanced Guards are detached to about 100 yards in front of the parallel ; 
they will remain collected in small parties ; posting in their front again, a line of 
Pickets near enough to prevent any one passing hetw-een them unobserved. 

To prevent mistakes and false alarms, the working parties must be made acquainted 
•with the circumstance of a portion of the covering parties being in their front. 

In laying out the lines, the principal points are first marked with pickets made 
visible by bunches of straw, or white paper, about their heads ; and the intervals 


^ Tlie rear of tire trench is much the most ejcposed to the fire from the garrison : although not ex- 
posed to view, many casualties happen there from shot dropping in immediately over or through the 
top of the loose eai’th parapet. 

t The protective force has usually been denominated in the British Service “ ike covering partp,’* 
which may be correct previous to the construction of any of the trenches ; but subsequently guard 
of the trenches” would seem to be more appropriate, and is more in accordance ivith the practice of 
.other nations. 
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defined by straight lines of white tape,*** which is to denote the actual line of the 
excavation. 

Each man of the working party carries a pickaxe and shovel, and a tracing fascine 
(if the latter be employed); the fascine on the shoulder that be towai-ds the 
enemy as he files into Ms position to work. 

When the lines for the works are suificiently marked out, the Brigades of Engineers, 
with their Sappers, lead out the working parties direct to the several points from 
whence each is to he an'anged. 

When the head of the file reaches the fixed point from whence that party is to 
commence, he is halted, and his fascine taken by a Sapper and laid parallel to the 
white line, and at 18 inches from it ; the next man files up, and the same is done with 
regard to his fascine, and so on till the whole are placed, every man in succession 
sitting down on his fascine, which thns marks the length of trench allotted to each. 

There must he no wavering, or chance incurred of misleading covering or working 
parties to their precise points in the nearest direction, and hy that 'which is most clear 
of obstnictions : if at all necessary, men with dark lanthorns will he fixed at particular 
points, essential for obtaining the proper direction. 

Lanthorns for tMs purpose may be fixed or hung on a disc of tin or wood, to form 
a screen on the side of the garrison, and must only be entrusted to a N. C. Officer of 
Sappers, or some man who can be thoroughly depended upon for steadiness and 
intelligence, to prevent it being observed by the enemy. The light should be small, 
and not be allow'ed to strike on any mar object. 

When the whole are placed by all the Brigades, and not till then, the word is passed, 
or some signal given, (that cannot be perceived by the garrison,) to commence work, 
winch is then to be pushed on vigorously; but, if still undiscovered by the enemy, 
with as little noise as possible. 

Should no tracing fascines be employed, the proceeding is carried on in the same 
form ; hut other means must be adopted for placing the men at a proper distance 
asunder. 

The first night^s work is necessarily a short one : suppose the excavation actually 
to commence at nine or ten o’clock of a summer’s night, f there will he probably five 
or six hoius available in the dark, and about three more after dawn. 

It is usual to anticipate but a small portion of work to be executed on this first 
night ; each workman having 5 feet of length of trench, and the given depth of 3 feet 
to excavate, only 4 feet in width is the quantity laid down as reasonable to expect, 
being less than 2^ cubic yards. This should be considered the veiy minimum, even 
in unfavourable soils, (not being rock or swamp,) or the weather particularly bad, or 
the party under serious inteiTuption from the enemy : it is a very trifiing amount of 
work for a man to execute, and half of it will he done hy him voluntaiily within the 
first hour, in order to gain cover; — so small a result, leads to the space obtained being 
most confined, and inconvenient to contain the guard as well as the wmrkmen in the 
morning, besides that many other advantages would arise from greater energy in the 
first night’s work. 

Indeed, it is on record that the excavation for parallel and approach is fi’eqiiently 
completed during the first night, leaving only the shaping and putting banquettes for 
the next party. 


* In Foreign Services a light-coloured rope is usually employed ; white tape, or long strips of linen, 
however, of from 1 to 2 inches hroad, as used in. our Service, is particularly conspicuous in the dark, 
very portable, easily procured and managed, may be occasionally saved, washed, and used again, and 

considered altogether preferable, 

t Latitude 38°. 
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In reference to Siege and Field-works, tlie quality of the soil is somethnes divided 
into three classes. 

1. Light, and to he worked ])y the spade and shovel alone. 

2. Ileqiiiring one pickaxe to two shovels. 

3. Requiring one pickaxe to each shovel, which may be deemed the liardcst, 
not including rock or large boulder stones. 

The third case, consequently, would reqiihe double the number of men to execute 
any given quantity of trench-work that the first would; or at given distances asunder 
the men would do half the amount of excavation. 

A man working by day for ten hours could excavate in the light soil, and throw out 
earth with the shovel in such a trench, to the amount of about 10 or 12 cubic yards. 

A complete parallel 10 feet wade by 3 deep, at the length of 5 feet per man, would 
be less than half that quantity, that is, little exceeding 54 cubic yards, and should be 
done with tolerable ease in light soil during the first night ; or, in more difficult soils 
requiring occasional use of pickaxe, 8 feet in width (under 44 cubic yards) might be 
completed. 

Either of these quantities, therefore, according to circumstances, might be expected 
for tiie first night’s w'ork, except in peculiar cases of difficulty. 

During the night, and particuhuiy just before clear daylight, the men must clear 
aw^ay the upper step of the banquette or berm of 18 inches in front of the excavated 
line, and low-er the top of the parapet, throwing the stuff in both cases w^eli to the 
front, in order to leave space for the earth subsequently to be excavated, without the 
necessity in the day of exposing the w'orkmeii to the enemy’s fire. 

All these arrangements will be much easier, and the entire operation more readily 
and cheerfully performed, if the whole of the troops understand thoroughly, by 
previous practice, what is required, and what is its utility. 

Besides the precise number of workmen calculated to fill up the entire space, there 
is ahvays added a good reserve (about to allow for any deficiencies wiien laid out, 
and for casualties, &c. ; and even should that reserve not suffice, the General Officer 
commanding in the trenches orders out what may be necessary from the pickets, in 
reserve, in camp. 

The working parties are laid out from the front, that is, along the pai'allel first, and 
thence to the rear along the approaches; so that any deficiency may affect the rear 
and part most distant from the enemy, where it is easier to he provided for. 

It must be expected that there will be various spots and places to cross that will 
present more difficulty and require more skill to complete than the rest. 

1. Water-courses and drains : these must not he interrupted, and will require 
pipes or openings made up of planking or other means to leave a free passage ; 
otherwise, it will be necessaiy to open them subsequently with much labour and 
difficulty. , 

2. Hard roadw^ays, perhaps paved. 

3. Buildings, walls, ditches, shrubberies or trees, &c., &c,, &c. 

To all such places a few Sappers, or of the regular men attached to them, should 
be appointed, who will be properly provided with means, and w' ill understand how to 
complete the line over such obstacles, MTiere the entire of the soil is of rock or l)ad 
swamp, it may be deemed impracticable to carry on siege operations over it, in front 
of a garrison of any power. Such ground may be passed, and even batteries con- 
structed oii it,’^ by the necessary extra earth or materials brought from tlic nearest or 


A foundation of two crossed courses of fascines will support any work on any 
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most convenient place, if that part of the operation he of small extent ; to assist, the 
trench may be widened when depth cannot he obtained. 

The General to command in the trenches, and the Guard, take the duty for twenty- 
four hom-s, and are relieved at mid-day ; the Guard being furnished by battalions, if 
not by brigades. 

The working party talce the duty for twelve hours, and are relieved usually at 
6 A.M. and 6 p.m,; the duty should he by companies at least, hut better hy regi- 
ments: in neither case hy mere mixed detachments. If the besieging force he 
strong enough in proportion to the siege-work to be executed, a more frequent relief 
of working parties would tend to the more rapid completion of the work ; hut the 
aiTangeinents should be such as to give the troops at least three periods out of the 
trenches, for one in. 

The Engineers, Sappers, and men attached, should have three reliefs in the twenty- 
four hours, and at different periods from the worldng parties; and they will be well 
off if they are in sufficient number to have not more than one in fom* tours in the 
trenches. 

When working parties are tasked, they should he dismissed scrupulously as soon as 
the task is completed ; and more work will he obtained, and with more alacrity and 
satisfaction to the men by this mode, than hy keeping them lingering over the w^ork 
for twelve hours. There is also a great advantage in getting the work clear of these 
men for some time before the new party comes in ; such interval is most usefully 
employed hy the Sappers and their assistants in arranging the tools and w^ork, and 
adjusting or completing any part that may he a little irregular, deficient, or exposed : 
this is so desirable, that when the men work even hy Umey it is well to collect and 
retire them a full half-hour before the arrival of the new party. 

If the working parties have their arms, and form part of the strength of the force 
for resisting sorties, they must not he dismissed from the trenches altogether till 
relieved, but will he in that case only withdrawn from the work. 

In cases of reliefs, or generally of parties meeting on any account in the trenches, 
the out-going party invariably halts, and lets the in-coming pass. 

Should the opening of the trenches be decidedly discovered even early in the 
evening, and a heavy fire directed upon it, it can still he forced on by discipline and 
spirit, and without so much loss as might be expected. 

The same precautions must still be taken by the Engineers to insure correct 
positions and lines, and in bringing the parties up. The only difference in the 
arrangements will be, that mider such fire the workmen commence, each man as soon 
as placed, in order that he may be sooner under cover. 

The result of such a night, however, will he some inaccuracies, and some parts 
imperfectly completed;— -reserves will then come more particularly into service, and 
there will be more need for the adjustments applied hy the Sappers and assistants. 

In order to reduce the amount of duty, and the number of men in the trenches, it 
is the general custom now to make the working parties take their arms and ac- 
coutrements,* so as to make up with the guard the necessary number to resist sorties. 
It is attended, however, with many inconveniences. The arms and accoutrements are 
a great incumbrance to them, and being laid on the reverse of the trench, are liable 
to be injured ;— in case of a sortie or alarm it is not easy to get these men collected 
and in order; they become mixed with the guard, and hence arises confusion; nor 
are they easily brought back to the work. 

At all events, however, it is particularly desirable that the parties who first break 



y 


f 


Their knapsacks are left in camp . 
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gromid should not take their amis; they have each two intrenching tools, and 
perhaps a fascine to carry; particular system and exertions ai*e required from them; 
and it is unusual at that period to be opposed by any great sortie. 

it would he less inconvenient for the morning relief to he armed, as they will have 
few, if any, tools or stores to carry ; they can also take better care of theii* arms, and 
may he more likely to want them during the ensuing day. 

SORTIES. 

In ordinary Sieges, Sorties in much force, made upon the approaches when not less 
than 250 yards distant, ^ — that is, up to the second parallel and its batteries, or farther, 
— can seldom be very injiu-ious to besiegers, unless the latter are guilty of great 
neglect or want of caution, or have very imperfect means of protecting themselves. 

The garrison in making a sortie has one advantage, namely, the shortness of the 
distance to he passed between the first alarm, and being in contact with the enemy ; 
so that if the besiegers are negligent, it partakes of a surprise; hut that advantage is 
to he neutralized by the troops in the trenches being taught always to expect such an 
attack at any moment, and the measures to he adopted being thoroughly understood. 

After the French had made one or two sorties at St. Sehastian^s with some success 
on a parallel at about 200 yards distance, the Guard in the exposed part of it were 
made during the night to sit on the reverse of the trench with their arms in their 
hands, in expectation of the next, and under instructions to charge the enemy the 
instant they should he seen on the parapet. Tliis accordingly took place, and it was 
driven in at once without an attempt at a struggle, and was the last attempt of the 
land. 

The Sortie is also considered to have an advantage in being covered by the fire 
from the place; but if it be advanced to any distance from the works, it will 
probably suffer more loss in retuing to them, than the besiegers will from the 
artillery of the garrison. 

The disadvantages of the troops making the Sortie are — 

1. That they necessarily attack a superior force, probably very superior: the 
ordinary rule is, that the Guard of the trenches should be equal to tlu'ee-fourths 
of the Garrison ; it is seldom, if ever, that a sortie will be of any thing like that 
proportion, and the far greater number of comparatively small force. 

2. Tliat they are under the moral impression that definitively they will be 
forced to retire ; and the only question being when that is to take place, they 
must he inclined to yield to the first spirited attack made on them. 

3. In retiring, wiiich it must come to, and necessarily in some confusion, the 
exposure and consequent loss must he heavy. 

4. Eveiy loss to the garrison is irreparable; whereas the supply for the 
trenches is, as it were, inexhaustible ; in other w'ords, the advantage W'Ould be 
with the besiegers in the loss of man for man with the garrison. 

It would of course be of vast importance to the garrison if by sortie it could 
obtain possession, even for a short period, of any of the armed batteries of the 
attack; hut such an advantage is not to be anticipated, unless occasionally, perhaps, 
in sieges of very large places.' 

The principal efforts are made upon unfinished portions of work, and. the success 
will he more likely to be effective, if such unfinished part is extensive, and conse- 
quently farther removed from support. 

A veiy short possession of parts of the trenches, lined with gabions, may cause 
much trouble, time, and casualties to the besiegers: the gabions being overturned 
into the trench and partially cut, are extremely difficult of removal, thus adding 
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greatly to the slow process of the Sap, or gradual progress made generally in the 
near approaches. 

The disposition of the Covering Pai-ty on the hrealdng ground for the First Parallel 
is as follows : 

The main body is drawn np in distinct lines, between and on the flanks of the ap- 
proaches, and about 100 yards in rear of the parallel, detaching strong advances to 
about 100 yards in front of it, which also remain in compact bodies, excepting a close 
line of Pickets or Sentries, another 100 yards more in fr’ont. 

These Pickets must he throughout on the sharpest alert, with them arms always in 
hand, frequently applying their ear to the ground, in order to be early aware of any 
movement of the enemy towards them. 

If a single man or two shonld approach to reconnoitre, (which is very usual,) they 
must allow him or them to pass, and endeavour to make them prisoners 'without 
creating an alarm. 

The advanced Guards will be always ready and in order to attack any sortie at once ; 
and will probably repel it, unless very strong in force, which is hardly to he expected 
at that period. 

The main bodies in reserve must remain collected and near their arms, and not 
ranging from the order in which they are to fall in ; this may be deemed a general 
rule for night or day, and at all periods of the siege. 

The whole (except the Pickets, who are usually on one knee, or reclining in a 
position for readily springing into action,) lie dowm, and if there should he much fire 
from the garrison, vill have to continue so during the time it lasts. 

As the day begins to dawn, the covering party takes its post in the parallel. 

The construction of the Second Parallel is covered in a similar manner. 

Sorties should he always opposed by a brisk advance with the bayonet, and not, 
even when the parallels are completed and by day, by dispersing the Guard along their 
parapets. The only men habitually on the banquette are the necessaiy Sentries to 
give timely notice of the approach of an enemy. Any other portion that it may be 
thought right to place at the parapet for receiving the advance by a fire from thence, 
should he told off and instructed for the purpose ; but the greater proportion should 
remain collected in resenm for a charge. Firing parties are sometimes posted in the 
advanced works, to act against the defences, and wmald bring their fire to bear of 
course against a sortie in their front, although not the primary object for wdiich placed. 

Every attempt will he made, by position and movement, to act upon the fianks of 
the force maldng the sortie : if it is obstinate, and considerably advanced, it may be 
thus perhaps more or less cut off ; at all events, it will he more speedily made to 
withdraw, and probably with more loss. 

If the trenches are near, no sortie of much force can wmll be made, except by 
advancing from the sides collateral to those of the attack j in which case their own 
flank must he presented to batteries and works in rear, prepared for that piu*pose. 

It will be an object of care and caution not to allows the Guard to follow too far, or 
to remain out longer than necessaiy ; otherwise it may sustain great and unnecessary 
loss from the fii’e of the garrison. 

It is much more difficult to regulate the proceedings of the wwking parties in cases 
of soiiie, than of the guard. 

Sorties are sometimes made (particularly by night) exclusively to create alarm and 
confusion, which must be met by firmness and judgment. 

The working parties will in all cases rally and form behind the reserves of the 
Guard, : 

If they have not their arms, they wdU take cm*e to carry away their tools with them 
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if armed, that is not to be expected : in the latter case they fonii as a second reserve 
to the Guard in the first instance, and are brought fon\md into action in support of 
it, if necessary. 

In either case they are brought back to their work immediately the ground is 
cleared of the enemy ; and it is a great effort of discipline that this should be done 
completely and mth alacrity. 

On night works, to prevent confusion and mistakes, the working party must always 
be made to understand thoroughly when there is any portion of the Guard in their 
front. 

Commanding Officers of the Guards of the trenches should make themselves well 
acquainted with the position and nature of the works and approaches, inaldng every 
aiTangement for the system to he adopted for their complete protection. 

During the construction of the Tliird Parallel and the "works beyond it, many cir- 
cumstances may contribute to render sorties more foimidable or troublesome. 

1. A garrison , strong ill force or in energy. 

2. Inefficiency of means for reducing the fire of the place ; or for preventing a 
freedom of collecting and manceuvring bodies of men within the front of attack, 
particularly in the covert-M^ay. 

3. The temporary reduction or interruption of the enfilade, ricochet, or other 
fire, against the works of the place, by reason of the new approaches, masldiig 
the batteries previously established, while those operations shall not be sufficiently 
advanced to be armed "with Artillery means. 

In such cases, small bodies fr*om the covert-wjiy may make frequent assaults upon 
the heads of the Sap, disable the Sappers and workmen immediately in their rear, and 
in a few minutes can materially injure the unfinished end of the work ; for it will be 
perceived that the Guard of the Sap has no position where it ca7i be collected in mass 
to receive such an attack; on the contrary, it is itself necessarily attacked in flank, 
and the assailants are veiy speedily back in their covert-"way. 

To meet such a system will require a great deal of steadiness and determination. 
The advanced portion of the Guard must be disposed as compactly as possible, and 
under precise instructions to be always in readiness, and to charge at once in the most 
vigorous manner. 

Much will depend upon the first two or three efforts : if they are repulsed briskly, 
and with loss, such attacks will not be frequently reputed; if, otherwise, and they 
meet mth a degree of success, a moral effect "will be e Bt a kfa he d on both sides, that 
"will tend very much to retard and disorganize the siege operations. 

If the ganison she'W’" a disposition to use these vigorous exertions, it may be neces- 
sarj^ to mn out Bemi-paxallels, (Plate I,,) or portions projecting from different angles 
of the zigzag approaches for lodging, supporting bodies of the Guard, near and in 
favourable positions. 

Steps to the parapets, to enable the Guard, to meet or attack the sorties outside of 
the parallels, will also be more frequent, and made with more care. (Fig. 3, Plate II.) 

In the matter of opposing Sorties, as %vell as in the operations of working parties, 
previous practice and exercise would be of the greatest service; Officers and men 
"would not be at a loss, but "wmidd then understand how. to improve every cfrcumstance. 

, POSITION' : OF THE /BATTERIES. 

The first Batteries constructed being those for reducing the fire of the place, are 
usually placed about 50 yards in front of the first parallel ; if for Enfilade, one gun is 
to be close witliin the prolongation of the interior line of the parapet of the face, 
fiank, or covert-way, to be enfiladed ; and the remainder on the prolongation of the 
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rampait of the same. Each of these batteries must have its covered approach from 

the parallel, and its expense magazines. 

They are usually commenced on the night succeeding that of establishing the 
parallel, and will require great care in being laid out in the proper direction, to pro- 
duce the proper effect, which in works weE defiladed is not always an easy operation. 

Should the nature of the works of attack and of the ground admit of thes|i batteries 
being applicable and efficient until the very near approaches, instead of its being 
required to establish others in front of the second parallel, it will be very advantageous. 

1. Because the work is earlier, and more easily executed. 

2. The batteries more easily supplied with ammunition and every necessary. 

3. The distance is a favourable one for the purpose. 

4. The Gunners less liable to casualties. 

5. The batteries more retired, and consequently more secure from sorties. 

From the period of occupation of the first parallel, every opportunity is taken by 

night or day of pushing on the zigzag approaches towards the next. 

The principal requisites of these zigzags are — 

1. To he quite clear from exposime to any degree of enfilade fire from the 
fortress. 

2. To he confined between converging lines, that will not mask the fire of the 
batteries in their rear. 

They are directed on the line of the capital of the work which they are approaching ; 
and the converging lines, above referred to, will he comprehended between the salient 
angle of the work, and points on the first parallel, about 70 yai'ds on each side of the 
prolongation of the capital. 

SECOND PARALLEL. 

The Second Parallel, under ordinary circumstances, is constructed at about 300 
yards from the covert-way, and is opened under similar arrangements as described 
for the first, for even at that distance, its establishment can be enforced witliont much 
loss ; but as the fire of the garrison is more effective, it is desirable to use gabions 
for it, if possible, and the workmen usuahy begin to cover themselves as soon as each 
is respectively placed. 

The approaches from the works in the rear must be undertaken simultaneously. 

Should batteries against the defences be necessarily attached to the second parallel, 
they will be also about 50 yards in front of it, and as described for those in rear. 

It may he ohsemd, that in general, in proportion as the works of Attack become 
nearer, the attention of the garrison is so much called to them, that, added to the 
effect of the fire on the defences, great liberties can be taken in the rear ; thus, when 
the besiegers are on the glacis, little or no notice will he taken of any ordinary pro- 
ceedings about the first or second parallel, or their approaches. 

As the works advance, some means wiU he required to keep in order and repair the 
earlier works, but they wiU he small j their thorough drainage should be always 
attended to. 

ON THE MEANS OF REDUCING THE DEFENCES OR FIRE OF THE PLACE. 

The works of Attack cannot be carried on nearer than 200 ym*ds of a foite^ 
fort of the least consideration, unless means are employed to keep down or greatly 
reduce its fire. 

Nor can the storm of a breach, on which a flanking fire can be brought, be attempted 
without great risk of failure, and almost certainty of very heavy loss. 

Hence the cause for reducing these means of defence; and it is ^ to 
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these principles, because where the necessity does not exist, the formality of the ope- 
ration may be dispensed with. 

There was a striking instance of this in the siege of Ciudad Rodrigo, in January, 
1812.. 

The part of the fortress attacked consisted of a revetted line of ramparts, surrounded 
by a revetted fausse braie, with a ditch and very low counterscarp, the whole un- 
flanked, and the two escarps seen nearly to the foot, from a height within 500 and 
600 yards distance. , 

The time that could he given to the siege, before a reliewng army might he brought 
to raise it, ^vas short. 

The project was accordingly to effect a practicable breach by a powerful Artillery 
from the height, and then to stonn at once, without approaching step by step in the 
more ordinary manner. 

Twentj^-six^ 24-pounders were accordingly xdaced in battery for the purpose, and 
proceeded unremittingly in the work of breaching, mi^ attention to the 

fire of the place, which had a good ganison, and 'was well provided with Artillery, 

The French Engineers remarked upon the singularity of this proceeding, but it \^ as 
founded on good principles. 

The lire of the garrison could not clieck the operation of breaching. 

It was not the intention to carry the works of Attack verj^ near the jilace ; although 
during the operation, a small parallel was, with exertion and some difficulty, constructed 
on a lower intervening height, to within about 200 yards, and the breaches were 7iot 
fianhed ; consequently, according to the project adopted, there 'vs^as no absolute necessity 
for opposing the fire of the place ; and any means applied to it would have been a 
reduction of those for the more urgent object of breaching. 

The above is a very rare case, arising from defective fortification and the pressure 
for time. 

Under all ordinary circumstances of sieges, it is necessary to pay great attention to 
the reduction of the fire of the place; and, generally speaking, the result of a siege 
operation, as regards certainty of success, amount of loss sustained, and time engaged 
in the undertaking, will he dependent upon the efficiency of the means employed for 
this purjiose. If they are abundant, and skilfully managed, the Engineers' progress 
will he rapid and easy, by day as well as by night ; but it may be understood how 
effective the fire of the besiegers ought to be, when it is brought to mind, that ike 
fire of the lightest piece of artillery on the head of a Sap %oill effectually stop its 
progress during daylight. 

The means employed for reducing the fire of the place are — 

1. Enfilading the several lines of rampart and covert-way from guns or mortars. 

2. Ricochet combined mth enfilade. 

3. Direct fire of artillery to ruin the parapets. 

4. Musketry brought to bear upon the embrasures. 

5. Pierriers, or stone mortars, and royal, as well as Coehorn mortars (5| and 
4f inches), when very near, 

1 . Enfilade. ' 

A line subject to be enfiladed by guns at MI charges, within moderate range, can- 
not be deemed tenable ; hence one of the earliest improvements in fortification was 



The number varied from twenty-three 24-pouiiders and two 18 -poundexs, to thirty 24-poimilers 
and two 18-pounders.----Fdifors.^ 
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to constnict tlie works so as to be defiladed, that is, so arranged as that their interior 
should not be seen : thus they were protected from shot, until Vauhan iuTented the 
mode of effecting the object by ricochet. 

No protection w^as afforded, however, against the effects of enfilade from mortals, 
either then or subsequently hy the traverses, which were contrived to check the 
ricochet. 

The enfilade hy mortars against uncovered batteries is very destructive. 

\Vhere fronts are well covered, an enfilading battery is constructed against each 
face, or fiaiik, &c,, requiring to he silenced. 

Circumstances seldom admit of the whole front being so enveloped by the trenches 
as to admit of enfilading it generally; hut sometimes they are so, and a considerable 
advantage thereby afforded. 

Such a position commonly occurs from the opposite bank of a river to that on 
which the place is situated, w^here batteries are constructed to take the entire front 
generally by enfilade ; and many of its lines, consequently, at difihrent angles in 
reverse. 

If not only this advantage of position can be gained, but that they can he placed 
upon heights from wkence the interior of the works [can he seen, although even at 
very long ranges, such as 1200 or 1500 yards, as at St. Sebastian's in Spain, the 
advantage is veiy greatly increased. 

2. Ricochet 

Is a very formidable application of Artillery against uncovered lines. Even traverses 
afford but an imperfect protection against it. The shot ruin their interior angles, 
and the explosions of the shells in them act as so many mines of destruction ; and as 
they are directed in enfilade, there are few of either hut what take effect. 

Ricochet practice, however, is one of perhaps the greatest nicety in the Service of 
Artillery, and cannot be too much practised : it is the more difficult to regulate with 
precision, as the actual course of the shot or shell in striking the object can scarcely 
he perceived, and requires a combination of accurate direction, elevation, and charge 
of powder, that can only be worked efficiently by well-exercised Gunners. 

3. Direct Fire of drtillety to min the Parapets. 

By the end of a siege, the parapets on the confined portion of the front subject to 
the last efforts, will be quite ruined by the direct and enfilading fire of shot and 
shells. For this direct fire, the nearer the batteries shall be to the ifface the better. 

Wxm direct fire alone is employed against the guns and defences of the fortress, 
they will never be entirely reduced, except in small confined positions, such as a 
single flank, and by a powerful and constant fire on it from a very short distance. 

4. Mtishefry. 

Where severe and well-directed musketry fire can be brought to hear on the em- 
brasures of a foidressjfroin distances not exceeding from 200 to 300 yards, the fire of 
the guns has been frequently greatly kept under, and even silenced. 

In some of the sieges by the French in Spain, the fortresses being of old con- 
struction, without salient outworks, Riflemen, Light Troops, or men of the Line 
acting as such, w^ere frequently dispersed at some distance in front of the parallels, 
in small pits dug by themselves, and hy their fire kept down the Artillery of the place 
sufficiently to enable the approaches to he carried very close, without employing 
Artillery (of which there was a great deficiency) against the defences. 

This is a subject of boast, and a fair one, of the French Engineers. 
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Aitliougii iinisketry fire has been frequently so effective, and may be so again, it 
can hardly be relied on with any certainty, as it W'Onid appear that many expedients 
might be used, to screen the Gunners from its effect, while the guns are at the same 
time actively served. If they had even a sheet of linen before the embrasures, so as 
to conceal the guns from view, there must be an enormous expenditme of amniunitioii 
to keep them constantly from being served. {Vide ‘ Battery,’ Plate IL %. 6, where 
a hanging mantlet to an embrasure is given.) The troops employed for firing parties 
in the trenches are usually protected from the musketry of the garrison hv sand-bag 
loopholes along the parapets. 

There is usually a very great expenditure of musket ammunition at a siege ; in some 
cases there may be ready means for the supply, but in others there may not, and at 
all events, waste, which it frequently amounts to, is improper. 

When parties are required to keep down the fire of the place, it should not be 
by postingthem in large number indiscriminately in any situation, to fire at ran- 
dom; ]3ut by an adequate number of steady selected men, if possible good shots, 
placed in the most advanced and favourable points, covered by loopholes of sand-bags, 
fascines, &c., and never firing but with a precise object and steady aim : after loading 
they treqiiently leave the musicet pointed, and watch for the next favourable opportu- 
nity to fire. 

A small quantity of amniimition employed in this way will have a great efiect, 
cause many losses to the enemy, and veiy much reduce his fire. 

5. Pierriers or Stone Mortars and Coehorns, 8fe. 

Pierriers are noticed in all wmiks on Attack as an accessoi-y; hut there may be 
some doubt as to any effect being produced from them commeiism*ate with the 
means required for their carnage, their service, and the narrow limits in which they 
can he placed ; nor will the proper materials for supplying them be easy to procure 
in many localities. 

Small mortars, such as the 5-| and 4-| inches,* are certainly very useful, particularly 
if employed in considerable numbers ; they are very easy of carriage, easy to supply, 
and can be placed any where : their shells, poured into confined spaces, such as the 
outworks of fortresses, must be very pow'erful in preventing any strong occupation or 
demonstration from the work. 

As above remarked, every thing that is to lead to a rapid and successful progress 
of a siege will depend upon the adequacy of the means employed for reducing tlie 
defences, and the energy and skill with which they shall he used. 

"Wdiere they are w'ell and efficiently applied, it is easy to conceive the state of the 
works comprehended within the front of Attack, ploughed up incessantly and in 
every direction by shot and shell,' — not a place from whence a view can scarcely be 
taken from the parapet with impunity,— the moral effect on the troops must he 
depressing, on proceeding to do duty in such a scene, from the comparative quiet 
and security of the rest of the garrison; considering that it is not for the fair equal 
combat, which never fails to arouse the energies of the soldier, hut to witness a 
gradual and discouraging diminution of their resources and hopes. 

Even among the Officers and Commanders it will require men of peculiar energy 
to use very active exertions to see that every possible means of prolonging the 


* In ‘ Artillery/ Colonel Lewis suggests the introduction of brass mortars, (now that the 
32-pounder howitzer is established,) as superior to the {j| and 4| mortar, though still of a size to be 
conveniently portable. 
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defence be employed in every part. Any weakness or neglect on the part of the 
Omcer in command of even a small outwork may be veiy injmioiis to the defence. 

THIRD PARALLEL. 

After the Second Parallel, that is, within 300 yards, if exposed to a heavy fire, 
including grape and musketry from the garrison, the progress of the trenches can no 
longer ht forced by extensive simultaneous breaking of ground; it is then regulated 
according to the degree of opposition made ; whenever the garrison is inactive, im- 
mediate advantage is taken of it, particularly by night, to lay out more or less 
extended lines of gabions, and to set workmen to fill them at every opportunity : in 
this manner, especially at from 100 to 300 yards, the work is much accelerated. 

While the fire of the place is animated, the operation can only proceed by the full 
Sap, hut fr’om as many heads as possible ; wdien very near, say 50 or 60 yards of the 
covert-way, it is probable that the only resource will be by the full Sap, during the 
day ; hut at night, even then, there will probably he many opportunities of advancing 
at periods by the flying Sap. 

A Third Parallel is usually constructed at about the foot of the glacis, the nearer 
the better; and subsequently, Demi-parallels for intermediate supports, and cavaliers 
de tranchf5e, to gain a commanding fire into the covert-way; and even a Fourth 
Parallel, all according to the power that the besieged are enabled to put forth in 
their defence, wdiich however must he very obstinate, and the Artillery means of the 
besiegers inefficient, to render the two last resources necessary; particularly the 
cavaliers de tranchee, which are very troublesome to construct. 

The natm*e and position of these several works will be best seen on the ac- 
companying diagrams. Plate II. figs. 1, 2. 

When the approaches are on the glacis, the enfilading batteries become very much 
masked, entirely so as regards their efifect onthe covert-way; and unless the artillery 
be very ably ser\'ed, even on the faces and flanks of the works within the ditch. 

At this time pierriers, howitzers, and the small mortars, are established in the 
advanced works * to act as substitutes. 

The elfect of this change of system, however, generally favours for a time the 
besieged in making renewed efforts to oppose the progress of the Attack. 

Portions of the Third Parallel are prepared with steps to enable the troops to 
march out iu order, when required, either for attacking any work, or to oppose 
sorties. Plate II. figs. 1, 3. 

Formerly, the crowning of the crest of the glacis was generally forced under a 
heavy fire from the garrison, and at a great loss, and was then the most delicate and 
uncertain operation of the siege; but this has been since superseded by the more 
effective employment of Artillery, which enables it to be gained by the Sap, and with- 
out even much delay ; the mass of shot and shells dropped into the covert-way during 
the progress of the siege effectually ruining the interior palisading or other slight 
Intrencliment, wdiich may alone enable the garrison to occupy the covert-way in force, 
and to attempt to hold it obstinately. 

The ganlson being driven from the covert-way, the breaching batteries against the 
faces of the works, and counter batteries to destroy the parapets of the flanks, are 
constructed along the crest of the glacis. 

In sonic cases, where the escarps cannot he seen from that position low enough for 


* Iletrendiments of slight walls, or of palisades, might have light guns brought against them, or 
perhaps even heavy rockets, so as to hasten their reduction earlier than could be effected by waiting 
to put the guns in battery, 
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breaclmig, it is necessary to construct the batteries for that purpose in the covert- 
way, an operation attended with more difficulty, and leading to the artillerj’- being in 
a more confined position, and more exposed to suffer from shells. 

During the time of constructing and obtaining eftect from these batteries, the 
passages down to and across the ditch are made. 

The commimications to the ditch may be made either by blowing down the coun- 
terscarp wall and forming ramps down, — or hy galleries from the glacis down to the 
level of the ditch, made on the system explained under the head of ‘ Mines or if 
there are sufficient means and time, both might be adopted, — the galleries for ordinary 
service of the Sappers and progressive work, and the open ramps for storming parties. 

Where it is necessary to make lodgements and batteries on the breaches of out- 
works, the passage across the ditch and up the breach is carried on by Sap, full or 
flying, according to circumstances. 

Though the besiegers are, in these latter operations, advancing in confined spaces, 
and with narrow fronts and little cover, still their position is so commanding from 
the crest of the glacis, the covert-way, and the outworics, as in succession they become 
possessed of them, and the garrison of each work attacked consecutively, so confined 
for space, and either so weak in numbers, or if otherwise, so exposed to the vertical 
fire, while timely support is so difficult to be given them, that the result is usually a 
question merely of time. 

The passages across w'et ditches must be made by filling them up for the necessary 
width and height; the rubbish from the breaches and from the communications 
down to the ditch tending towards them : the rest is either of fascines or earth. 

Where there are running streams through a ditch, it will be necessary to leave 
sufficient openings for the current hy a connecting trestle-bridge ; or perhaps side 
channels may be possible, to afford another course for the stream.* 

According to the ordinary modern system of Attack, it is seldom that any Assaults 
are made, but the final one for taking the place, but the breaches are successively 
occupied, and lodgements made on them hy the Sap. 

The exceptions are, where a work being once taken is irrecoverable, such as 
enclosed detached redoubts, or outworks, which can be assaulted while their com- 
munication with the garrison is cut off er rendered too difficult to be re-occupied. 

In the first case, the redoubt is, as regards the effects of an Assault, reduced to its 
own isolated means ; in the second, the possession of the work wiH be in the hands 
of that one of the contending parties which has the easiest communication to it : thus 
an outwork that is under the fire of the place, and not breached, cannot be held by 
the besieger ; nor can one that is breached, and without an intrenchment peifectly 
closed against a coup de main, be held hy the garrison. 

An iutrenchinent connected with the parapet of a work is no security against an 
assault, as it will be turned by the parapet, and its garrison driven out with loss. 

It does not follow^, that because an outwork is taken by assault, that it will con- 
tinue to be occupied under the fire of the place; the object will be to drive the 
garrison in from the immediate propinquity, while tlie communication to the work, 
and lodgement on it, shall be made secime. 

The final Storming of the Fortress takes place when the breaches are practicable, 
and there are no obstacles left that can, in the judgment of the besieger, pjreventhis 
masses of troops penetrating completely into the place. 

The assembling situations for the storming parties and supports are ananged, and 


* Lieut.-Colonel Blansliard’s Infantry Pontoons must now he the resource for crossing wet ditches. 
—Editors, ' 
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tliG coiiiniiinications from them to the breaches, or points of Attack, made ample 
and good. 

Taldiigtlie hint of the premature explosion of the shells, powder-bags, &c,, &c., 
(prepared for the defence of the breach at St. Sebastian,) by the heavy fire of artillery 
opened immediately previous to the last Assault, the success of the operation will be 
much more certain, if, as a prelude to the Attack, a concentration of all the fire that 
can be brought to bear takes place ; especially that of mortars, with not only shells, 
but carcasses, so as to ignite the usual defensive contrivances before the troops appear. 
The large carcass rockets would probably be of service by, in addition to the above, 
searching the breach for mines and fougasses. 

After the works are gained, and the town, or interior of the Fortress open, the 
storming party and supports are re-formed, and directed in the manner best calcu- 
lated for securing the garrison, or chiving them into any citadel or interior hold, till 
when the operation must be deemed incomplete. 

This is particularly necessary for Night Attacks, and more especially for the Assault 
of a Fortress by a coup de main. 

In the latter case, if the ganison can rally and repel the assailants, the entire 
object is defeated, as occuiTcd at the storming of Bergen-op-Zoom, by the British 
forces, in 1813. 

At all Assaults, the main body is always accompanied by at least one Officer of 
Engineers, not to assist in stimulating the party to actions of vigour, although they 
usually do not fail in that respect, but to afford the advice to the Officers in command 
which he is enabled to give from his superior knowledge of the nature of fortifica- 
tion, the combination of the several urorks, and generally of the resources of attack 
and defence.* 

It is usual in Assaults for the advance, (or forlorn hope,) conducted by the Engineer, 
to precede the main body by, perhaps, 20 paces. The support follows the main body 
at, may be, 100 paces. 

This Article has been written entirely with reference to the Attack of fortified 
places, as they existed up to the termination of the last great continental wars. 

Cilice then, new and improved systems of fortification have been adopted to remedy 
the ascertained defects of the old ones ; and several have been, or are now, in course 
of construction, which will hereafter require to be attacked by new proceedings in 
many respects. 

These new principles of fortification have not been sufficiently classified nor 
analyzed, to enable any decided view to be taken of the manner in which it will be 
expedient to attack them. 

W^lere they are small, it is probable that in removing some defects the constructors 
will have fallen into others, of which the besiegers will be able to take advantage. 

Where the fortresses are large, (vsrhich is the more common case,) the very size, 
when properly garrisoned, rendered in former days the siege of them at any time so 
difficult, that it is not to be supposed, but that the exhausting of all the resources of 
the Engineer’s art, and the expenditui‘e of very large sums of money upon them, will 
have rendered them almost impregnahle. 

At all events these new fortresses are rare, and for one that will have to be 
besieged, there will he twenty on the old systems, and for which the present princi- 
ples of Attack will have to be applied. 


* A^kle also the article ‘Assault.’ 
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ATTxiCK OF 

Temporary works may be attacked by surprise or by open- force, and it will be 
necessary to obtain accurate information on several essential points before a decision 
can be made as to wbicb mode will be tlie most judicious or practicable under the 
circumstances. For instance, previous to making any dispositions for an Attack, 
eitlier of a village, an iiitrenchment, or a smaller military post, a Commander sliould 
have some knowledge of the locale, the nature of the defences, and the strength of 
the force occupying them. It should be ascertained whether they are left to fight 
their own battle, or ai-e in a situation to receive support, and from whence that sup- 
port is to come, —how the duty is done, — "what is the nature of the ground around 
it, — wdiether favourable for concealment or otherwise, — w’luch are the shortest and 
best roads to it, &c., &c. 

If an intrenched village is to be attacked, it should be ascertained by what means 
the streets and roads leading into it have been closed, — whether hy stockades or 
breast-works, — ho\v these obstacles are flanked, — whether from neighbouring bouses 
or temporary w-orks thrown up for the purpose, — what ohstruetioiis are placed in 
front of them, whether abattis, trous de loup, — how the houses forming points in the 
main enclosure have been strengthened, — ^whether there is a keep, and of what nature 
it is, — and how^ fortified, — wdiether there is any building occupied on the outside as 
an advanced post, — ^where the pickets are placed, &c. 

If the Post is an isolated building, such as a country house or church, attention 
should he directed to the mode in which the doors have been barricaded, or the w-in- 
dows blocked up, — how the loopholes are arranged, — what sort of flank defence has 
been obtained, — how it can best be approached, — what internal preparations have 
been made for prolonging the defence, &;c. Part of this ' useful knowledge * may be 
drawn from spies, deserters, and maps, not however trusting any of them much 
further than they can be seen or verified ; and for the rest, there is nothing comparable 
to seeing for one’s self, and therefore either an open reconnoissance, or a secret peep, 
must somehow' or other be obtained. 

These hints will suffice to shew that there are a multiplicity of objects which 
require to be looked to, before an opinion can be formed as to the best course to 
pursue ; and unless some previous infomiation is obtained upon some or all of them, 
false calculations will necessarily be made, unexpected obstacles will be encountered, 
and liazardous enterprises will be undertaken, all which might at least have been 
modified. With superior numbers in hand, and no very great show of opposition in 
front, it may be difficult to exercise patience, and just finding out what one has to 
encounter, both liefore and behind the little level lines of parapets and palings. 
There may be some great yawming ditcli, either ‘to you,’ or ‘from you,’ w'hich it is 
not so easy to take ‘ in your stride.’ And things are not always quite so smooth as 
they look; it is therefore better to find out if you can, and prepai’e accordingly. 

The dispositions for the Attack, of whatever nature it maybe, though they require 
to be made wdth great dreumspection, and executed with the utmost celerity, deci- 
sion, and effect, do not perhaps call for so many precautions as are necessary for the 
defence of a work. It is with the assailants to choose w'hat they will do,— -with the 
defenders,— -on veiy short notice, to conform and make the best of it. The first 
object of an Attack is to get — at tlie people who are defending a work, and then— 
io heat them. To secure the former, a Commander would natoaliy seek for a point 
which presented the fewest obstacles, and when he saw where to strike the blow, he 
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would accomplish the latter, by hitting ‘uncommon hard/ so hard as to make his 
adversar}^ reel under it, if it did not knock him head over heels, and get rid of him 
altogether. These main objects being kept in view, every thing that would conduce 
to secure them must be studied and carried into effect. He would therefore arrange 
iiis plan with the utmost caution, and execute it with corresponding vigour. It will 
he obvious, that where it is practicable, several real Attacks, or one leviathan md 
several false ones, will distract an enemy’s attention, — divide his forces,— tend to 
disturb him and shake his confidence,— render his combinations more perplexing, 
and, ill short, give him more to attend to, with diminished means of doing it, than if 
one Attack only were made. It is usual, therefore, where circumstances permit, to 
attack several points at the same moment, or in quick succession. To effect this, the 
columns are fonned under the neai’est cover that can he found, from which they 
advance with as much celerity as will leave the men fresh when they get to work. 
To regulate even tliis properly is a point of no small importance; — for instance, 
if a column has any considerable distance to move, in the face of a smart pep- 
|)ering fire, and they start at too gi-eat a pace, they may he brought to a stand 
still, before tliey can close with their opponents, and that too when the fire upon 
tbem, from its diminished distance, is the more deadly. The means of moving 
powerfiilli/ and swiftly at the last must he preserved at all events. This for- 
ward movement is covered hy Light Infantiy, who would halt on the outside of the 
ditch or other obstacle, and whilst the column wms engaged in getting over it, would 
endeavour, hy good steady shooting, to aid the operation in keeping down the 
enemy’s fire, or putting down any overt acts of opposition on the part of the 
defenders. It would be a weak proceeding to permit any of the men in the column 
to amuse themselves by firing ; and, to prevent disappointment, it might be explained 
that they have much more serious business to attend to with the bayonet, and till that 
is done, they should think of nothing else. Any little decided leisure might be so 
employed l)y a few of the leading files being disposed in front for that purpose, wliiist 
the others were lying down to cover themselves ; but the main point should never be 
lost sight of, no time should be wasted upon it, for the assailants and defenders, under 
such circumstances, are far from being on equal tenns ; the former being exposed from 
top to toe all in the open, and the latter at the worst would ])e covered up to their 
chins. 

Each column designed for making an Attack is usually divided into twm parts, the 
relative strength of which must be determined by the nature of the operation,— tlie 
number of the defenders,— and a train of probabilities too long to be enumerated 
here. One party is for storming the work, and the other is placed in reserve, to 
be applied as events turn out, either to assist in following up and taking advantage of 
success, or as ‘ a fiiend in need’ to fall hack upon, in case of disaster. The former of 
these parties may he again subdivided into two or more parts, one for the first onset 
and tlie others for support; but this should be more mwdmUhmi real The ques- 
tion is, shall we send the whole storming pai*ty on, in one mass, or shall we fi]*st start 
it ill separate detachments, and then let it fi^iish as one mass? We require the moral 
as well as the pliysical effect which numbers will produce, in order to penetrate tlie 
enemy’s line, but if we can secure those essentials when wanted, it does not appear 
necessary to expose the support or the of the cohunii, whilst any woik is going 
on which the head of it, or the real storming party, can effect just as well by itself. 
For iustiiiice, there would be little good gained by a vast body of men being halted 
under a close fire, whilst workmen were engaged in cutting a road for them tlirough 
paliMidcs or aii abattis, or whilst the leading files were rearing ladders for an escalade, 
&c. llie moral effect and confidence produced by mmhers, which it is iuost essential 
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to study, would be still retained if tlie head, of a column could feel assured that it 
travelled with its tail on, thougli it could not see it, and that how-ever fast the one 
might move, the other would be ceiiain to follow : and the physical effect or force 
that is required for an onset, would he equally secured by the same means. Numbers 
are in either case the chief ingredient; the only thing to be considered is, the proper 
application of them. This is confessedly rather a nice point to manage, and such as 
it is more easy to theorize upon than to carry into effect ; hut if troops are handy, 
and are accustomed to work together, and to be mre of each other * in sight and out 
of sight,’ and that their efforts are directed by the hand of a master, there do not 
appear to he any impossibilities attending its adjustment ; at any rate the principle, if 
true, is not falsified because the practice is difficult. In Night Attacks, for example, it 
is especially necessary that ail the aiTaiigements should be the simplest possible, — and 
under such circumstances an undivided force would be preferable to risldng a mistake 
being made in the administration of sepai’ate parts of it. 

In carrying out the principle of the storming party and its support marching 
separately , we ought to find that as the leading files of the former became engaged, or 
as tlie explosion took place which was to blow the baiTier to atoms, by which they 
w'ere to enter a work, the supporting column should he close at their heels, — to add 
tlieir weight to the first shock, — to inspire confidence, — Join in the cheers, — and be 
at hand to rectify any thing that might happen to go wTong. These little delicacies 
cannot be brought within the precise limits of any rule which shall he of general 
application, whether as respects distance, — or time, — or pace, — or any thing else, 
it is the Commander who has the right kind of head on his shoulders, and an eye 
tliat is good for something in it, — Avho can alone apply the principle, and regulate 
them on the spot. 

Troops aided by musketry iii the manner adverted to, would plant ladders for 
escaiading, — Sappers would cut away palisades, — blow open barriers or gates,— 
make steps in slopes that were too steep to be ascended, or clear away impedi- 
ments, and a steady charge would then take place. Not one man running at 
the top of his speed and another after him, — that is not the way to get rid of 
a set of resolute fellows. It must be a steady charge, or rather a quiet deter- 
mined rush; the whole weight of the coluinn is wanted to make the desired 
impression in the adversary’s line; and if it is frittered away bit by bit, much 
of the effect is expended in individual acts of lieriosm, wliich might be more usefully 
employed, ^?he^e several Attacks ai*e made, the columns may as wmll ah march on 
the same front, of subdivisions, or a greater or less formation as might be convenient, 
as it will make it more difficult for an enemy to estimate numbers, or distinguish the 
real from the false attacks ; and the latter should look and act as if they intended 
mischief, however innocent their designs may be. They should also he of such 
a strength as to command respect, and in order that they may be in a condition to 
profit by unforeseen success; the number of attacks should therefore be in proportion 
to the force that is to he divided. How frequently has it happened, that a false 
attack which would have been considered as too rash and hazardous an enterprise to 
he thought of seriously for a moment, has been crowned with a success, which has 
equally astonished friends and foes, whilst others wliich have been judiciously planned 
and organized have altogether failed I 

It is explained further on, that the Hop o* the morning’ is not a bad time for 
making an Assault; this is cMeffy because the previous movements are concealed by 
the darkness, and the loss is diminished in proportion. For instance, under favour- 
able circuinsfauces, it would be quite possible, after diivhig in an enemy’s pickets the 
preceding evening, secretly to dispose a firing paiiy close to the ditch on the outside 
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of a work, without a hostile shot being fired, (for they are not always prepared for 
illiuniiiating the exterior by light-halls,) and to have a coliumn at no great distance 
waiting for the precise moment that was most favourable for the Attack; and when 
the troops did advance for an escalade, or whatever the operation might he,— what 
would happen? The alarm would be given, and the parapets would be manned; 
but opposed by a firing party, drawn up perhaps three deep within a distance, it 
might be of 20 or 30 yards,— who could shew himself to give his fire ? Let us see the 
man that would be long ‘ in easy circumstances ' with Ms head and shoulders above 
the parapet! If sand-bags had been disposed for protecting the defenders, a few 
shots might he fired through the loopholes, but their effect would be as nothing. 
Only those directly opposite a column could be brought to bear at all at that distance, 
and with good aiTangement there would be uo time for mischief to ensue, even if 
there were more opportunity. 

Circumstances, however, wdll arise when an imdisguised Attack in broad daylight 
may be imposed. There is of course more previous eosposure, hut people see tehat 
they hme to do, and can therefore act with more decisive effect. In the preparatory 
movements, and during the advance of the columns, violence must in this mode of 
attack control opposition, instead of its effects being eluded by secrecy or conceal- 
ment. The employment of light troops and artillery are the chief means w^ieh may 
be applied hy the assailants for effecting this object; the former can act as a firing 
party under any circiimstances in covering the advance, but it is quite necessary 
there should be light enough, in order to derive all the benefits which the latter can 
!)esto’W. Artillery can effect that firom a distance, which without it Infantiy wmiild 
have to execute for themselves, imder ah the disadvantages of a close fire. Tims by 
firing in a slanting direction at stockade-work, — an abattis, — or palisading, — these 
obstacles become so damaged and tom up, that a passage improved by the use of the 
axe is readily effected through them. Barriers may he knocked away from doors or 
w iiidow’-s,— wmlls may be breached, or the defenders in a building may be very much 
incommoded by its effects ; for shot will go through and through ordinary houses, 
and if a lively fire is kept up they soon cease to be comfortable quarters. By firing 
shells into parapets, that portion which covers the defenders may, if time admits, be 
partially got rid of, and when all these good things are effected from the front, the 
guns being moved to one of the flanks, so as to obtain a general enfilade, may keep 
up a fire till the moment of assault, which will unsettle the defenders and insirre a 
corresponding advantage to the Attack : in fact, it is difficult to say what a brigade of 
Horse Artillery or a battery of 9-pounders cannot do against a military post fortified 
in baste, or indeed against any thing else. 

Tiie principles on which Attacks are conducted, and the general arrangements for 
executing them, will he gleaned from Jones's * Sieges,' in the example of two as- 
saults on Fort Christoval. 

SnSMOUNTING OBSTACLES. 

In the Attack of Military Posts, especially such as are of minor importance, Infantiy 
are more frequently than otherwise thrown entirely npon their own resonrces, for 
fin-cing a passage througli whatever obstructions they may fall in with, before they 
c!o5,e with their adversaries. They have then no guns or howitzers for tearing up 
a!id destroying stockades, abattis, palisading, chevaux-de-frize, Sec,, and have only to 
trust to their own exertioiis for getting to the right side of them. The nature of the 
obstructions which are usually employed for adding strength to fortified Posts, are 
detailed in article ‘ Defence,' and the means to be adopted for sunnounting them will 
now' lie briefly adverted to. 
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HOW TO BEAL WITH AN ABATTIS. 

All Abattis is probably the first obstacle a colimiii will fall in with, and an awkward 
obstruction it is, if it has been properly managed, and the materials have been of 
sufficient size and weight. In an Attack by surprise, an endeavour should be made to 
get round the liank of it, and if that ‘ w'oii’t do,' the men must try and crawl through 
it in the best manner they can, avoiding any noise, and forming again as they succeed. 

If the Attack is by open force, and the abattis should prove impenetrable, there is 
no harm in making the attempt to set it on fire. A few resolute fellows, carrying small 
fagots which have been previously dipped in pitch, and each man provided with a 
^ lighted portfire,' if it is day-time,- — or if they can approach unseen by night, ^vith some 
other means of setting fire to them, — must rush up from some neighbouring place of 
concealment, covered by a smart fire of musketry^, and throwing in their lighted 
fagots, all will soon be in a blaze. When that has subsided, and there is no fear of 
the men's pouches being exploded, the breach wiH be practicable, without 'waiting for 
the hot cinders to cool. This little conflagration would go on under the protection of 
a party, near enough to prevent any attempt on the part of the defenders to extinguish 
it. If, however, an abattis is formed of small materials, or if sufficient precautions 
have not been taken to seciue it in its place, (that is, if it is a had 07ie,) it will be a 
waste of time to submit to the delay of burning it : in such a case, a party rushing up 
wntli ropes, may tie them to some principal trees ; or a big hook fixed to a rope or 
pole may he used, and a tree or two may by these means be dragged forcibly out of 
the line ; or some handy fellows with good tools may partially open it, by cutting 
away a few of the small branches, so as to let men get through at ‘ open order.' 

HOW TO OVERCOME OTHER IMPEDIMENTS. 

If the obstructions outside a Post consist of militaiy pits, stakes, or the stumps of 
trees, &;c., they may be passed at ‘ open order,' if they cannot be avoided, and the 
columns be re-formed as soon as possible. Small ditches may be filled up with fagots 
or bundles of hay, — chevaux-de-frize may he displaced by main force, with a rope and 
a good pull altogether, — or they may be cut up, or blown to pieces 'with a bag of 
powder ; palisades, or fraises in a ditch, may he got rid of in a similar manner, — or if 
a party is provided with ladders or planks, and the ditches are narrow, these last 
obstructions will frequently offer facilities for constructing temporary bridges for 
passing over them. Stockade-work or palisading may be escaladed with ladders 
brought up in a line under the protection of a firing party, and carried by tw^o or four 
men, according to then* length. The ladders would be planted as close together as 
they conveniently could be, and the assailants would mount them on as extended a 
front as their nmnhers permitted; or a stockade may he breached by the explosion of 
a bag of pow'der, &c. By some such means as these, applied with boldness and 
decision in a common sense sort of way, troops, assisted by workmen, would be a 
match for any of the ordinary obstructions which might oppose their advance, whether 
the attack w- ere made by night or by day, by surprise or by open force. 

.. OF , ATTACiCS BY SURPRISE. 

A Post is said to he surprised when an enemy either gets into it, or close up to it, 
—by making a false or forced march, information of which has been concealed from 
the defendei'S, either by their own had look-out, or their opponents having been 
favoured by fog or darkness, &c. ; or it may be, that they have succeeded in quietly 
cutting ofi some advanced Post, which would have given the alarm. 

AAlieii aldy planned and earned into execution, a surprise is the best kind of attack 
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tlmt can be made ; there is less e.vposure beforehand, and from being unexpected, there 
is, from the nature of things, more confusion among the defenders, and therefore less 
resManee aftenviuds. The result also is generally more decisive, and smaller mim- 
bers can act with far gi-eater etfect against a superior force than can be hoped for in 
an open Attack. It is only, however, when an adversary fails in his precautionary 
measiues that success can be confidently anticipated, even from the best formed 
schemes of siii'inise ; and even then, without in-ecise information as to the nature of 
the defences, — ^the strength of the defenders, and their measm’es of security, — mtliout 
ascertaining the degree of caution and punctuality with which the duties are per- 
formed, — any attempt at a surprise would most probably fail. 

Neglect 111 the external precautions of security, such as a faulty disposition of the 
outlying pickets and videttes, — the omission of patrolling, &c., admits of a surprise ; 
and an absence of judicious internal arrangements will facilitate it. The first will 
consist ill placing but few pickets, and those at too great a distance from each other, 
and too far to the front, so that the chain becomes unconnected, and the com- 
munication between them is not properly preserved ; or in falling into an opposite 
error, of placing them so near to a Post as that they do not secure sufficient notice of 
tlie presence of a hostile force, to enable the defenders to stand to their arms ; or it 
may be traced to a slovenly manner of carrying on the outpost duty generally. The 
second wll depend upon the degree of discipline and readiness pre vailing among the 
troops generally, and the dispositions that may have been made for applying their 
services in the most effective manner, and in the shortest possible time, &c. The 
following are likewise circumstances that will favour this mode of proceeding. 

When there is a wood or ravine within a moderate distance of a Post, — wlien you 
have the power of secretly assembling a force equal to the undertaking, which was 
before dispersed with a different object, — when the defenders think themselves in 
security, either from your distance or circumstances, and are therefore less on their 
guard, and less vigilant,*— if the Post is not quite complete in the works designed for 
its defence,— if the troops are raw, and their chief not much better, — or if from being 
deemed inaccessible, wffien that fact is fabulous, any part is not so w^ell guarded as 
others, — these are aU veiy tempting circumstances to try one's luck at a simprise. 

Secrecy is the soul of a surprise, and as a secret is liable to ‘fructify’ when in the 
hands of many, the less that is said about any intention of beating up a neighbour’s 
quarters the better. Your enemies must, of com*se, be deceived, or kept in ignorance, 
and until tlie moment when their exertions are required, it would be quite as well for 
your friends to be so too. The requisite preparations therefore in collecting ladders, 
tools, &c., should he shielded under cover of being for some other distinct operation, 
and plausible excuses given forth to allay suspicions as they arise. 

Among other considerations, it will have to be decided beforehand whether the Post 
is to be held and defended, should it be taken, or whether it is to be destroyed or 
aliaridoiied. In the former ease, a temporary supply of provisions and ammunition 
should be thought of; in the latter, the attack and reti-eat only have to he pro- 
vided for. 

iiUer is the most favourable time of the year for attempting a surprise. Sentries 
are not usually so much on the alert in cold weather, and the long nights and the 
storms and fogs, which prevail at that season, are all ‘ accessories before the fact,’ A 
night when the moon sets just before you want to begin the Attack is advantageons, 
as the previous movements will have all the benefit of the light, and the succeeding 
darkness may serve an equally good purpose* 

It is generally admitted, that the peep of day is, under most circumstances, very 
fa\oiuable for making an open Attack^ when there is not light enough to betray the 
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advance, or any of the preparatory movements, and the assailants have the advantage 
of daylight immediately after to profit by success, in securing all the advantages tliey 
may have gained. But an enemy knows this as well as anybody else, and the whole 
disposable force of an amiy or gamson is generally under arms at that time, and pro- 
bably more on the look-out than at any other hour of the twenty-four. This, 
tlierefore, is not the best time to catch them unprepared, and it would appear, that 
getting up a little earlier, or sitting up a little later than one's adversary, would afiord 
a better opportunity. As to time, therefore, soon after midnight would probably be 
the hour ; and if it could be made to square with the object in view, which may vary 
with circumstances, it wmuld probably be as favourable a time for the attempt as any 
other ; for example, if the Post w^ere at no great distance, and the intention was to 
destroy and then abandon it, before succour could ai*rive, a better hour than midnight 
could not be selected, as it %vould afford the opportunity of accomplishing the object, 
and making good the retreat before dartight. But if the Post were to be held after- 
w^ards, the dawn of day immediately after the assault would enable a party to make 
better aiTangements for defending itself, and a later attack would therefore be 
preferable. 

Prom these considerations it wiU appear that a surprise, whether early or late, 
generally entails a Night Attack, and it is scarcely necessary to say that the greatest 
precautions, and the very best arrangements, ai'e required for camniig it into effect; 
nor can success he reasonably looked for without them. The worst of going to work 
in the dark is, that unless the point to be attacked is of a nature not to be mistaken, 
it is ten to one, the attempt to identify wdiat is doubtful will disclose all Nothing 
can he rvorse than having to poke about, especially if you don't w'ant to be found out, 
which is rather an essential in a surprise. Again, when you have forced an entrance, 
we will say into a village, unless you are perfectly acquainted with the interior, and 
femiliar with every object that presents itself, there are other and great disadvantages 
to contend against. The local knowledge of the defenders is all in their favour,— the 
offensive cannot he continued with rigour, and nothing is gained in furtherance of your 
object by standing still. Dangers are magnified in the dark, especially when men are 
not excited ; and as a resolute enemy will know exactly where to strike the blow, and 
you can neither see from w^hence it comes, nor estimate its force, till you feel its 
effect, it may become necessary to assume a defensive attitude } and tliis, under the 
circiunstances, may lead to a reversal of your prerious success. If there is work to 
do with the shovel and pickaxe, such as eftecting a lodgement for establishing yourself 
on the ground that has been gained, or for other purposes, the darkness is favoural)le 
for the execution of it; but this does not affect the present question. Under any 
circumstances, however, the value of the local knowdedge, which is conspicuous 
among the useful items adverted to, wiU he apparent, and with other hints which have 
been thrown out, will ser\^e to create a suspicion that there is .something for a Com- 
mander to think of, before he makes up his mind to commit himself in action.*^ 

The number of men for an Attack ought, under most cireumstances, to be superior 
to the force of the defenders, rvhich it must not be forgotten have the 'vantage 
ground ; but in a w'ell conceived and rigorously executed sinprise, very inferior num- 
bers, profiting by the confusion and astonishment which are inseparable from an 
unexpected Attack, have done and doubtless can do so again; 

which it is as well to remember when any similar opportunity shonld happen on 


Surprises in the open day can seldom be successfully undertaken, except in mountainous coun- 
tries, intersected by ^’^^rines and lioUow roads, &c. 
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service : generally, however, numbers are one principal ingredient in success, and 
tlierefore the means for the Attack should be adequate to the object, taken in all its 
bearings. A very inferior force may possibly make good their footing, against all 
opposition at any certain point ; but the question may he, can they maintain it ? 

This question arises with a greater or less demand for an answer in the affirmative, 
according to circumstances. For example, a modest Commander may prescribe 
limits to his ambition, and merely wish to set fire to a Post, — a village, — or dockyard, 
or to blow up a magazine, or some other equally inviting subject, and then peaceably 
to retire, without any desire further to trespass on the time or attention of his oppo- 
nents, A few minutes^ possession of a certain spot might suffice for the accomplishment 
of any of these purposes, and it might he that a very few men wmuld be sufficient to 
force an entrance and effect them. In a well concerted surprise, a small force might 
possibly be brought almost within anffis length of the desired object without discovery, 
and when a rush was made for securing it, there might be all the routine of sounding 
the ‘ alai-m and assembly,' — of turning out guards, — and probably some marching and 
counter-marching to perform, before the natm’e of the Attack, or even the point or 
points where it was made, were clearly comprehended by any lai-ge body of the 
defenders ; and before they had rubbed their eyes, and made their dispositions for 
repelling it, the deed might he done, and the actors be on their way home again. 

If however the Post which is attacked is to he held afterwards, ^ 6^ est une autre 
dime;' defenders have an unpleasant way of sometimes recovering from a first panic, 
and then the preponderance of force should be on the right side, or * the tables may 
be turned.' Tliere have been instances, how^ever, quite within the memoi^ of the 
present generation, of a very inferior force surrounding a respectable work strongly 
gcirrisoned — carrying it by assault in the night, and making the defenders lay down 
their arms before daylight told any tales as to the disparity of numbers. 

The success of such enterprises as these, wMch have for their object to effect what 
greater numbers ought to be employed about, depends entirely on the advantages 
resulting to them from a complete surprise, and coming upon an enemy when he is 
quite unprepared : in fact, if this is not done, the attempt ought to be abandoned at 
once. 

The execution of an Attack of this nature is rather a delicate affair, for if by any 
ineans the suspicions of a vigilant adversaiy have been awakened, he will have made 
such dispositions as might cause the surprise to be felt on the wrong side. If, there- 
fore, there should be the least cause for suspecting that an enemy is playing tricks, 
every possible precaution should be taken for ascertaining the truth, before getting 
into a difficulty, which it might not he easy to get out of. The main body should he 
halted at a greater distance than it is likely an ambuscade would be sent, and the 
whole ground in the front should be *felt' with the utmost caution by patrols, wffio, 
if 3iot stopped by outlying pickets or videttes, &c., should creep close up to the place, 
listening to every thing that is going on. If on their report it should he decided to 
move on, it wmuld still he prudent to do so with all circumspection, having an 
advanced guard composed of men wffio know wffiat they are about, and parties with 
the same view to protection on either flank. If, on the contrai 7 , there were good 
reason to believe that the enterprise was no secret, and that evei^rthing was in readi- 
ness to give you a warm reception, it would depend upon circumstances whether 
‘prudence' would not be ‘ the better part of valour.' These observations of course 
only apply to a force quite inadequate to any open attempt ; hut with a proportionate 
force, should there be a failure in the design of surprising a Post, the probability of 
whieli wwuld have been foreseen and provided for, it would only be necessary, under 
such circumstances, to thiw off the mask,— -proclaim yourself an open enemy, and 
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fight it out, which all your previous arrangements would enable you to do without 
difficulty. 

The whole force employed, whatever it may he, should he divided for fulfilling 
specific objects. Several columns of Attack may have to he formed,— some for false, 
others for real Attacks, each to he closely follo^ved by its support : there should also 
be a certain force posted in resen'e for covering a retreat, in case of failure; another, 
prohaldy, for guarding particular points, in order that, should your designs liave been 
anticipated, you may not he surprised in yoim turn by an attack in flank or rear. Men 
with axes, sledge-hammers, crow-bars, &c., for forcing barricades, or cutting away 
obstacles, and a few bags of powder with fuses attached, for bursting open gates, 
wmuld likewise be useful. The troops employed on these little enterprises should he 
picked men. Guides, if they can he depended on, will he necessary in sufficient num- 
hers to allow two or three to accompany each party, hut pei^sonal knowledge in the 
assailants or their leaders is a better tiling, and more conducive to success. 

Whatever maybe the time or disposition that is decided upon, the march must he 
so ordered as that the column or columns shall aiTive at some point in the immediate 
neighbourhood, perhaps a mile, or a mile and a half distant, an hour or more before 
they will be w'anted, so that the last orders may he given, and the final arrangements 
he made; for there is generally a parting wmrd to say on these occasions. This 
arrangement for the march presupposes, that all the requisite information respecting 
the situation of the pickets, — the mode of patrolling, — and the general external 
precautions for guarding a Post, have been obtained, so that a Commander know's 
W'hat he is about, and can put his different detachments in movement for the several 
points he intends to attack. But if this information has still to he sought, iii conse- 
quence of the enemy’s pickets being posted differently every night, or other causes, 
the troops must either he brought up earlier, and wait till these points are determined ; 
or a patrolling party must precede them, so as to get there at dusk, and have it all 
ready. In the former case, an'hing at the halting-place by such roads as afford the 
best means of concealment, some steady and intelligent men should be detached to 
patrol to the front ; first to ascertain, if possible, the situation of any pickets wdiich 
might have been posted wide apart, and then to find out the order in which the 
videttes w'ere placed, — ^the mode of patrolling between them, — and any further infor- 
mation that could he obtained. The success of the enterprise depends upon the 
chance of introducing the whole force unperceived within the chain of pickets. The 
state of the weather will materially facilitate this preliminary step ; and when it has 
been accomplished, the advance should be continued until the columns are discovered 
by the sentries of the Post, when a general rush would be made, and the more impe- 
tuous the Attack, the more favourable for the object, of following up the surprise by 
an easy conquest. 

DISTRIBUTION OF THE ASSAILANTS, &C. 

A multiplicity of considerations will influence the distrihution of the assailants, so 
that it is hopeless to lay down any rule of general application ; but wt migbt say on a 
broad principle, that it w^ould not be prudent to dhide a small force too much in at- 
tempting false Attacks, and that therefore, fi*om one-half to twm-thirds of it might be 
formed for the assault, Iceepiug the remainder in resen^e for covering the retreat, and 
acting according to circumstances ; — or were the force considerable, and the Post to 
he attacked of corresponding extent, such as an intrenched village, perhaps oue-third 
of the numbers might he formed for the principal Attack, another third be divided for 
twm false Attacks, and the remainder he left in reseiwe for the purposes before stated. 
In the former case as a minimum, the assailants should be at least equal in numbers 
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to tlie defenders; and in the latter, as the force is more divided, there should be a 
proportionate increase; that is to say, the numbers engaged in the three Attacks 
should be stronger than the garrison. A part of the force engaged in the false 
Attacivs, or a portion of the reserve, should be placed not very far from the entrances 
to the Post that are nearest to the point where the real Attack is going on. These 
may be streets, roads, or gateways, &c., and they should be watched, that ad- 
vantage may be taken of their being turned or opened ; some workmen, who are 
‘ good at need’ for breaking open barricades, being held in readiness to accompany 
the party. 

When all these pai*ticiilars had been arranged, and the Officers or Non-com- 
missioned Officers commanding the several parties had been made clearly to under- 
staiid their orders, and the specific objects confided to them ; — when the conduct they 
should observe under eveiy emergency, both during the Attack, and in the event of 
success or failiu’e, had been explained; — when the precise moment on which the 
Attacks should take place was perfectly understood, — and some conventional signal, 
coimterslgn, or badge had been established by which men could recognize each 
other ill the dark, — the columns would be iu readiness to move on. The advance 
would lie made in silence, and mthout haste ; the columns dividing when they got 
near the place, and mai'ching by the best route to their points, preceded by a few 
steady soldiers as an advanced guard, who vrould be on the look-out to secm'e any 
patrols or videttes they might fall in with, so as to prevent their giving the alann. 

OF THE ATTACK. 

If the object of a column were to assault a field-work, wdiich has usually a ditch 
liotmded by slopes of earth, the advance of the storming party wmiild silently slide 
down into the bottom of it, and if there were no obstacles, such as palisades, &c., and 
the slopes admitted of their scrambling up, they would form in the bottom of the 
ditch in subdivisions, or sections, as might be ordered, and endeavour to go up 
together mthout straggling ; the remainder of the party following them as closely as 
possible ; the support being halted at the edge of the ditch, ready to fire or advance, 
and the resen^e being posted fm'ther off. 

If there "were unforeseen obstacles, w'hicli could not he got over or removed without 
the noise of workmen, the secrecy of the operation would be nearly over, and it 
W’ould he time to awaken the astonishment of the garrison. A few preparations being 
made, such as the storming party lying down opposite the spot, and the support or a 
firing party, on either flank ready to keep people off the top of the parapet, the work- 
men \voiild glide into the ditch, and fii-st distributing themselves judiciously, and 
finding what w’^as to be done, and the best w’^ay of doing it, they would commence 
w'ork together, and regardless of any thing that might happen, would lay about them 
til! they had accomplished their task ; when the assault w'ould immediately he given, 
and the endeavom' w^ouId he made to charge in column, through whatever force w^as 
formed for the defence of the parapet : wdxen this w^as accomplished, a halt would he 
made, to re-form for finiilier operations in following up the advantage gained. 

After troops once move forward to the assault, the bayonet should he called upon 
to do ailthe work; very little is gained by the leading files firing down upon the 
derenders from the top of the parapet, especially in the dark, or the grey of the 
morniug. It only has a tendency to check their speed at the moment it is of some 
use to them. The assaiiants are at that time exposed, and perfectly visible against 
tlie sky, when the defenders, however near, could not be seen ; and after the first man 
has jumped down within a work,. his comrades must, of necessity, cease firing ; there- 
fore any tiling that w^ould be gained by permitting its use, would be more than out- 
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weiglied by tbe iiicoiiYemeiices ibat would be entailed. It is usual, therefore, to make 
use of the bayonet only on these occasions. 

If a wall, or any other obstacle of a moderate height, had to he scaled, Ibc ladders 
would be carried by the advanced party, ■who would plant them side by side, and after 
it being ascertained that all were properly in their places, the troops would aduuice 
xip them, in the most compact order, and on as extended a front as ])ossi1)]c, and 
jumping down inside, would form again and move forward, as soon as circiunsiauces 
pennitted. Stockade-work might be scaled in tbe same w^ay. 

BLOWING OPEN BARRIERS, &C. 

In the Attack of gateways or houses, if secrecy is preserved till you get close to 
them, it is as much as can be expected. In order to force the barriers or doors, the 
most effectual agent is a hag of gunpowder. A bag containing from 20 to SO or 
40 its., according to the expected strength of the obstacle, and fiiraisiied with a fuse 
for firing it, and a loop to hang it by, can he easily nailed or hooked up against a pair 
of gates, or fastened to a barricaded door. If it can be done •without previous disco- 
very, so much the better; and for efiecting this, a gimlet -will he found a very useful, 
quiet operator. 'When fixed, the fuse is lighted, and the man retires a little. Tiie 
party for forcing an entrance may be drawn up within 15 or 20 yards, and a few 
expert men with axes and sledge-hammers may he with them. The explosion will 
most prohaldy do all that is required, and the ruins, if any remain to impede the 
advance, will quickly he got rid of by the workmen. If all this has been done in se- 
cret, it will be a great object to take advantage of the bustle and confusion that will 
ensue, by making a vigorous Attack. If, hovrever, the secrecy of the operation is at 
an end before the bag is fixed, and this has to be effected by open violence, in spite 
of what may be attempted to prevent it, the best proceeding is for a strong firing 
party to rush up, and thro'udng themselves under any cover that might oflhr, to reply 
to, and endeavour to subdue, the fire that defends the point to he attacked ; and when 
that slackened, the men with the bag of powder would make a run of it, — fix, — flight, 
and ‘he off/ 

SECURING POSSESSION OF A POST AFTER A SURPRISE. 

Ill the Attack of a village, or even a smaller Post, the moment an entry is made, a 
portion of the force should be detached to endeavour to commuulcatc witli tbe other 
Attacks, if there were any; and leaving a party in reserve at the point where they 
came in, they should secretly march, if the alarm had not been given, to secure the 
guards and principal avenues into the village. By thus gaining possession of the bar- 
ricades or gates, they would he enabled to open a communication, by wdiicli a poriion 
of the reserve, wliicb should have been previously held in readiness, might enter. If 
they were discovered, and the garrison were assembling to oppose them, the 
same measures would be of advantage, and no time should be lost, in also maldng a 
furious attack on the main body wherever it might be forming, taking care, during 
the advance, to secure the means of an orderly retreat. TheTaliie oi local hwu'ledyef 
indeed its absolute necessity, is again apparent, for how could any of these sttqis be 
taken with the promptness hefitting the occasion if this were wanting? 

OF ATTACKS BY OPEN FORCE. 

An Attack by open force is imposed ’when something like the converse of all the 
eircuinstances that would favour an Attack by surprise exists ;— such as the ground 
outside a Post affording no cover for approaching it,— or when a Post is so well and 
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so vigilaHtly guarded, — or it becomes a measure of necessity, from having no choice 
left between an attack or a retreat, as might happen in a general action;— or an 
attack of this nature may be undertaken with confidence when the w'orks are weak or 
unfinished, and where there are facilities for eufdading its principal lines mtli 
Artillery ; — or when a Commander is known to be timid. 

Most of the information required for judiciously planning an Attack by smprise, 
will be also of essential service when an Attack by open force is contemplated ; in 
either case it is equally of importance that a knowledge of the locale should he previ- 
ously obtained, and that the obstacles to be overcome should he carefully estimated, 
and compai'ed with the means proposed for surmounting them, before troops are 
committed in the attempt : something must of necessity be left to chance and good 
fortune, but not too much. If a choice exists as to time, or should it so happen that 
circumstances permitted a force to evade any previous exposure, by attacking in the 
night, or before daylight, so much the better; but if the Attack is made in the open 
day, and there is neither iiatm*al nor artificial cover to favour the enterprise, the 
strongest and most energetic measures should be adopted to control or subdue the 
fire that would be poured in upon an advancing column, which is the w^orse treat- 
ment it has to endure, because it is in no condition for making a reply ‘ in MndJ 
When the leading files get within arm’s-length of the defenders, an exchange of 
blows may take place, but not before hence the advantage of a ‘ cloud of light 
troops,’ or of a strong firing part}^ for the specific purpose of protecting columns 
engaged in the attack of works, of whatever description they may he. 

Though there is a great ditference in the two modes of Attack mider discussion, 
because in one it is assumed that an enemy is half asleep, and in the other, that he is 
on the alert, and that all the means in Ms power will be developed to oppose it, yet 
in their principles they are the same; and as a notion of these principles and of 
further details may perhaps have been obtained from the preceding pages in which 
they are treated of, a repetition of them would he superfluous. 

The points requiring attention and the dispositions to be made after a successful 
Assault have also been glanced at, and equally apply to the more open mode of Attack 
imder consideration. But as an enemy will be better prepared for malcing resistance, 
the measures will require to be of a more decided character, and no time should be 
lost in following up the advantage of a first success. A reserve would be left at the 
point where the entry was etFected, and according to circumstances strong detach- 
ments would be sent oif to the right and left to follow^ the enemy and sweep the 
interior of the defences; leaving guards at every entrance of a street, road, or alley, 
by which they might he cut ofT, The gates and principal avenues opening towai-ds 
the side attacked would be seized, and access given to troops from the reserve, which 
should he held in readiness to enter, and an impetuous attack would he made on the 
main body as soon as a suflScient force was assembled. If there were a keep, the 
Attack should threaten the communication vlth their stronghold, and if circum- 
stances permitted, a rush should be made to cut off then* retreat to it, or to int^'ude, 
by joining the party and going in with them. 


ATTACK OF AN INTRENCHED VILLAGE. 

It is sufficient to give a fe'w practical observations upon the mode of attacking the 
chief works, in which we may suppose the strength of an intrenched village to con- 
sist ; which will bring us in contact with fortified houses, or chui’clies,— redoubts, — 
fleches,— or other earthen-works, some or all of which may flourish as independent 
posts, or form part of the contour taken up for the defence. 
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ATTACK OP A PLECHE, OR EARTHEN-WORK, OPEN IN THE REAR — A REDOUBT, &C. 

Ail detacliecl works, of the nature of a fleche, that are said to be open in the rear, 
are usually so far closed that they have at least a good palisading and barrier gate to 
shut them in ; au reste, they are generally earthen-works, having ditches of a breadth 
and depth varying with their importance, either revetted or finished in slopes, with a 
palisade in the bottom. The rear, however, is generally the weak point, and it is 
left open, in order that it may be defended from some other work which sees into it. 
To assault such a w»-orlv, if it is of considerable size, several columns of attack may be 
formed *, the principal one, however, should be directed upon the weakest point, and 
it should he held in reseiwe, and if possible concealed, until tbe tbreateiiing attitude 
of the other attacks (which may be directed on the saUent or the exti’emity of either 
face) shall have induced a corresponding disposition of the defenders ; it may then 
come on in all its glor}% and make short work of the palisade by some of the means 
before described, the other columns acting according to circumstances. If it should 
so happen that it was not expedient to attack a work of this description by the rear, 
— the general plan of operations would he reversed, and a show wmuld he made of 
attacking that point, when in reality the principal effort would he made on the salient 
angle, or some other part, by a column kept out of sight until the attention of the 
defenders had been previously engaged. 

If the ditch of a fleche or other outwmrk is hounded by walls, an escalade with 
ladders becomes necessary, for it is a long business filling up a ditch with hags 
of hay or any thing else, a dangerous one to jump into it when deep, and an impos- 
sible one to get out of it when you are there, unless the retaining walls are very 
insignificant indeed. If the ditch is not revetted, but still the slopes of earth are 
too steep for men to scramble up, ladders applied to them will answer the purpose 
adinirahly, and if ladders are not to be had, rough steps may he made by workmen 
accompanying the columns; all these operations being under the protection of a 
strong firing party^. 

If Artillery forms part of the force, a breach in the parapet may be made with 
shells, if time enough can be devoted to it; and the opposite ditch being enfiladed, to 
destroy the palisades, &c., a column has only to wait for a signal to rush forward 
when these objects have been accomplished; but even in this case, with every thing 
made so smooth, a false Attack, by distracting attention, could not fail to have a good 
effect. 

The Attack on a redoubt, which is a work enclosed all round with a parapet, and 
supposed to he every where of equal strength, will be much the same as that of 
a fieche. The angles are the weakest points, and the attacks, wiiether false or real, 
should direct their march upon them. — See Jones’s ‘Sieges’ and ‘Attack of Fort 
Picurina.’ 

ATTACK OF A FORTIFIED BUILDING. 

The planning and execution of an Attack on a small Military Post, such as a fortified 
building, will more generally fall to the lot of a young Officer than the comparatively 
lai*ger operations against a village or redoubt, &c. ; hut however small the Post may 
he, if it has been judiciously strengthened and is ably defended, there is opportunity 
enough for the exercise of both talent and bravery in assaulting it. But let us have 
a fair fight with no ArtilleiT on either side, so that we may see what has to he done, 
and how certain difficidties vvhich are peculiar to the nature of such an operation are 
. to .he surmounted. , , 

First of all we will suppose that with the aid of a good telescope he has made him- 
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self, and those iinder Iiim, well acquainted with at least the nature of the external 
(lefciices, &c. His points of attack are selected, and we will imagine that the little 
garrison is on the alert as to his intentions, and on the look-out to receive him ; more- 
over that lie has a fine sunshine to enliven his proceedings. He divides his force and 
forms his coliimiis of attack, and the first onset is made on the piinciple and with tlie 
precautions already explained. We wiE suppose, too, that the ohstnictions on tlie 
outside are surmounted by some of the means detailed in the preceding pages, hut 
here is a great staring house now before him, barricaded and loopholed from top to 
liottom, and full of people, and a very serious and inhospitable looking thing it is ! 
If an Oflicer had not been able to procure accurate information of the mode in wdiich 
this citadel of the post had been prepai’ed for defence, or if he had not siifiicient 
knowledge of localities to enable him to arrange the whole of his plan of operations 
beforehand, it would be better for Mm, after a successful attack on the external 
defences, to throvr his force under any cover he could find for a few moments, whilst 
lie took a glance at the remaining works, and was maldng up his mind what was best 
to be clone ; othermse he would have to risk a wild and imcombined attack, which 
would probably entail considerable loss and might be a failure. It would therefore 
he his object, if possible, to reconnoitre the house all round; but should circum- 
stances induce him to decide on directing his principal attack against some part that 
he could see from the situation he had first gained, he might take his chance in 
trusting a false attack on the rear, and leave it to be worked as seemed best for 
diverting the attention of the defenders. We will suppose that he is opposite an 
angle of the house, and under cover of some object within 50 or GO yards of it, and 
tliat a little slope in the ground conceals his men wdien lying down. He observes 
that one side of the house is flanked by a wlndo’w, and some loopholes wdiich have 
been made in an angular portion of the same building, and that on the other side 
there is a door in the centre covered by a tambour made of rough logs of timber set 
upright ; the windows on both sides are low, hut a ditch has been cut in the front to 
give height, and they are well barricaded with stout timber, loopholes being left for 
firing through. He has brought with him six ladders 12 feet long, tw’O bags of pownler 
with fuses attached, and some good workmen with axes, crow-bai’s, «&c. ; besides a 
small reserve, to apply as circumstances may require. 

He observes, that if he rushes up in the first instance, dh'ectly for the angle of the 
building, he will be less exposed to fire than if he faced either side, and he decides 
that this shall be his line ; and as strong measures on these occasions are greatly to be 
commended, he makes up Ms mind to expend the two bags of powxier, one in breaking 
up the tambour, and the other in blowing open the barricaded window^, —then to 
effoct an entrance by means of Ms ladders, through the window^, and to force the 
door within the tambour by a liberal use of sledge-hammers and crow-bars. 

It is of course a great object not to expose men to fire, unless their presence or ser- 
vices can secure some con-esponding advantage. He therefore determines only to 
send those men forward, in the first instance, wlio will be wanted for fixing the bags 
of powder and firing them, and a very small detachment to protect them during the 
operation By watching any particular loophole. To provide against accident he tells 
off two men to cany each bag, and two others with lighted portfires for firing theni^ 
each party to be accompanied by six men, so that any loopholes wliich bear upon tlie 
situations where the bags are to be fixed may either be silenced or at least have their 
attention distracted. The success of the operation appears to depend greatly on the 
adroitness of the men wfoo have charge of the powder, and he therefore has selected 
some smart follows who know what they are about, and points out to them what is 
to be accomplished,— how^ it is to he effected,— and what particular duty each has to 
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perform. The columns of assault, too,— the firing party, and a resen^e to protect the 
flanks, or fail back upon in case of accident,— -would all be told oif, as well as the party 
for the false attack ; hut no movement should be made till every thing was in perfect 
readiness. He would then explain the general plan of the Attack, and point out the 
position of the reserve and support, &c. ; after which the detachment for the false 
attack might move olf, going hy the least exposed route to the rear of the building. 

A favourable moment would he chosen for commencing operations. If there were 
any cover at all, the firing party might quietly distrii)ute themselves opposite the two 
sides of the house to engage attention, rather than with any hope of doing damage, 
for a loophole is so narrow that it would require very good and vei 7 steady shooting 
to fire into them from such a distance as we have supposed. 

The bags of powder would now be dispatched;— the t%vo parties would make 
a sudden rush up to the angle of the building, and then dmding, there would be 
notbing left for it but to run the gauntlet as best they could to their separate points, 
either along the bottom of the little ditch dug to give height to the lower loopholes, 
or close along its edge. All this would be the business of a minute or two. The 
hag for blowing in the window would either he propped up against it with a thick 
stick, or it might be laid on the sill. That for forcing out the timbers of the tambour 
might he hung upon a single nail, driven in at the time, or the loop ^Yould be thrown 
over the top of one of the timbers. The men for watching the adjoining loopholes 
should stand as close as they could to them, not exactly in front, but a little on one 
side, and keep up a constant fire into them, avoiding exposure as much as possible, 
either from the loopholes on each side, or those which might flank the place where 
they stood. It would be a needless exposure of men, and the worst of two evils, to 
make a general attack on loopholes, unless under particular circumstances, where 
there was only one row, or that something had to be done which would require 
a party to remain exposed for a considerable time. In cases where there were two 
or more row^s of loopholes, and the defenders had the means of throwing grenades, 
or rolling shells down from the upper windows, besides giving their fire, the means 
of attack would not be commensurate with those of the defence, and it would 
not therefore be prudent to attempt it ; but on a limited scale, and when it mmt 
be done, loopholes may be successfully disputed by superior numbers, if you can 
get near enough to make pretty sure of firing in ; the closer you are, too, the less 
you are also exposed to any direct fire from others. 

■When the hags were fixed, the fuzes would he lighted, and if the men could i-etire 
some 10 or 12 yards, close against the w’all betw^een any twm loopholes, till the 
explosion took place, it would be safer than attempting to go back to the spot from 
whence they came. At this juncture, — ^the axemen, — the party with the ladders, — 
and one or both storming parties, should be perfectly prepared for springing forward. 
The moment the explosion takes place they should be up and away. The ladders 
would either be applied to the windows, as they would he in an escalade; or it* the 
windows were low, they wmuld be of service to form a kind of bridge for crossing tlie 
ditch, which might form the obstacle to getting in. A firing party would watch the 
opening and the adjacent loopholes, and the storming party would resolutely enter 
the moment the passage was ready, closely followed by the support, whicli would at 
the proper moment advance from its place of concealment. 

With respect to the Attack on the Tambour, some little delay might he necessary, 
as the storming party could not enter till the inner door w^as forced. The axemen 
would therefore ply away till they had accomplished its destruction, dimug which 
time other men sent for the purpose might recreate in firing tlmough the looxdioles, to 
assist in clearing the passage. When the door w^as forced, the storming party would 


VOX.. I. 


H 


114 


BAROMETJEE. 


atlvaiice, and by a vigorous cliarge through the opening, would overcome all opposi- 
tion, The entrance gained, a momentar)' check to collect numbers might take place, 
and then a determined ‘ cast forward’ in pursuit of the fugitives would be the right 
thing to do. If the defenders were of a sort ‘ not to be taken alive,’ and were ‘ making 
play’ for tlie upper story, where they would be more strongly posted, a sudden rush 
after them might afford the assailants the opportunity of accompanying them up 
stairs, and thus finisl/the affair at once. If the retreat were from one part of the 
house to another, they should be hotly pursued, without a moment for cogitation or 
taking breath, and they should be kept going till all opposition had ceased. 

On the other hand, if the defenders had succeeded in gaining the upper floor, and 
the staircases were either destroyed, or too strongly barricaded to be carried by 
main force, a pretence at lighting a fire in the middle of the dining-room would not he 
without its effect ; or any trifling preparations for making a mine in the angle of the 
library, if they did not fire down too much through the ceiling, so as to render it im- 
practicable, would be as likely to bring them to terms as any measure which could be 
proposed. 

If the low’er part of a house were very stoutly barricaded, and the assailants were 
unprovided mth bags of powder, for blowing the doors and windows open, an at- 
tempt might be made to silence the looiiholes which bore on any pai*ticular point, 
and workmen might be employed there in forcing open an entrance, either at a door 
or window, or in breaking fairly through the w^all itself. Or if ladder's could be pro- 
cured, an escalade of the upper windows, which are not usually so strongly fastened, 
might be attempted ; but if denied access at these points, there is no just cause, 
though there might be impediments, wiiy the roof should not be attacked. Ladders 
w’ould be brought up and applied in the most convenient and covered situations that 
could be discovered, and if possible the assault should be made on several points at 
once. Having gained the roof, loopholes might be first knocked through at a single 
blow, and made use of for driving out the defenders, — these would soon be converted 
into great breaches a few grenades might take the duty of a firing party in clearing 
the front a little, — and an impetuous attack from this perhaps unexpected quarter 
wmuM be likely enough to succeed. 

If the subject of Attack were a church, a prison, or other large building, the same 
principles and precautions might he applied, only with this difference, that the 
offensive measures wmuld be so arranged as to keep pace with the increased means of 
resistance. 


B. 

BAllOI\f ETER. — The only practical application of this instrument which is now 
offered, is in the detennination of heights above the sea level. The memoranda 
respecting Observation, Registry, &c., are taken from the ‘ Report of the Committee 
on Physics and klcteorology, of the Royal Society,’ 1840. For the fonn of Registry, 
vide ‘Meteorology.’ 

Tlie Ta])les computed by Mr. Hewlett, in vol. i. of the Corps Papers, are tliose 
'nliich are selected for Barometrical measiffements ; they are accompanied by the 
formnUe of Isaac Dalby,* and Sir 0, Shuckburgh, as means of approximate check 
where verification may be desired. 


* Commonly called General Roy’s formula. 
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Mr, Howletfs Tables, -~-ln using these the column letters have been changed to 
ohtam the advantage of significant initials to a greater extent. Under these circum- 
staiices, the rule given stands thus : 


Log. difference of feet in altitude = log. E + Y + Z. 

R being = log, ^ - (X 


Where Barometer is ..... . 
Attached thermometer . . 
Detached thermometer . . 


Upper. 
. B 

. A 
. D 


Lower. 

h. 

a, 

d. 


.Also : 


A = AOifl! 1 rx 

S = D + d I and -< Y 
L == latitude J [Z 


coiTespondent in Table to A. 
it ff S. 

ft 37 L. 


Dalhji and Shuchburgh, 

Daiby, Difference of altitude in fathoms 


■f log. B.) 


= { 1 0000 Z + •468A } X { 1 + (M - 32°) X •00245 } 
Shuckbuxgli. Do. = { 10000 1 + -44 A}x{l + (M-32°) x -00243 } 

The sign — is used where the attached thermometer is Inghest at the lower station. 

v 33 33 low’est „ 

In the above, I == log. b — log. B 1 

_ D + d r the other quantities being as before. 

= 2“ -! 


In lat. 51® 28^ 

Lower . . 
Upper . . 


Example, 

Barometer. Attached thermometer. Detached thermometer, 
29-862 68° 71° 

26-137 63° 55° 


1st. To find R. 


Log. b (29-862) ........ 

Log. B (26-137) . . . =1-41725571 
68°~63°=5°; and X to 5° =0*00021 71 


X + log. B=l*4174728 


= 1-4751189 

= 1-4174728 


0-0576461 = R. 


2ndly. Log. R (0-0576461) . . . =8*7607315 

Y (to D + d=71°+ 55°=126°) =4-8095776 
Z to lat. 51° 28' .... =9-9997466 


Log. diff. ft. In altitude . . = 3*5700557 =3715-8 feet. 


By Dalby^s formula 3720 feet, 
which gives a difference of oniy 4-2 feet,— a difference that is quite unimportant in 
ordiiiary operations : if greater nicety be required, the Barometer is hardly the 
instrument to he selected. 
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TaMe for determining JlUtudes with the Barometer, Computed hy Samuel B. Howlettj 
Chief Draftsman, Ordnance, from the formula given hy F, Bailey, Esq. 


Thermometers to the 
Barometers. 

Tlrermometers in the open air. 



La 

tl 

titude of 
le place. 



S 

Y 

S 

Y 

S 

Y 

S 

Y 

L 

Z 


Ther. 

Ther. 












highest at 

lowest at 












lowest 

lowest 

0 






0 


0 


A 

station. 

station. 

40 

4*7689067 

75 

4-7859208 

110 

4’8022936 

145 

4*8180714 

0 

0'00H689 






76 

•7R63973 

111 

•8O27525 

146 

•8185140 

3 

'0011624 




42 

•769S971 

77 

*7868733 

113 

•8032109 

147 

•8189559 

6 

■0011433 

0^ 

0*0000000 

0-0000000 

43 

■7703911 

78 

*7873487 

113 

•8036687 

148 

•81 93975 

9 

•0011117 

1 

*0000434 

9-9999566 

44 

•7708S51 

79 

•7878236 

114 

•8041261 

149 

•8198387 

12 

•0010679 

2 

•0000869 

*9999131 

45 

*7713785 

80 

•7882979 

115 

•8045830 

150 

•8202794 

15 

'0010124 

3 

•0001303 

*9998697 

46 

•7718711 

81 

•7887719 

116 

•8050395 

151 

•8207196 

18 

'OOO9459 

4 

•0001737 

*9998262 

47 

•7723633 

82 

•7892451 

117 

*8054953 

152 

•8211594 

21 

'0008689 

5 

•0002171 

*9997828 

48 

•7728548 

83 

•7897180 

118 

•8059509 

153 

•8215988 

24 

•0007825 

G 

•000260.5 

•9997393 

49 

‘7733457 

84 

*7901903 

119 

•8064058 

154 

•8220377 

27 

'0006874 

7 

*0003039 

•9996959 

50 

•7738363 

85 

•7906621 

120 

•8068604 

155 

•8224761 

30 

'0005848 

8 

•0003473 

•9996524 

51 

•7743261 

86 

*7911335 

121 

•8073144 

156 

•8229141 

33 

•0004758 

9 

•0003907 

*9996090 

52 

•7748153 

87 

•7916042 

122 

•8O7768O 

157 

'8233517 

36 

*0003615 

10 

•0004341 

•9995655 

S3 

•7/53042 

88 

•7920745 

123 

•8082211 

158 

•8237888 

39 

'0002433 

n 

•0004775 

•9995220 

54 

•7757925 

89 

•7925441 

124 

•8O86737 

159 

•8242256 

42 

•0001223 

12 

•0003208 

•9994785 

55 

•7/62802 

90 

•7930135 

125 

•8091258 

160 

•8246618 

45 

'0000000 

13 

•0005642 

•99943.50 

56 

•776/674 

91 

*7934822 

126 

•8O95776 

161 

•8250976 

48 

9-99937/5 

14 

•0006076 

•9993916 

57 

•7772540 

92 

•7939504 

127 

•8100*287 

162 

•8255331 

49 

•9993372 

15 

•0008510 

•9993481 

58 

•7777400 

93 

•7944182 

128 

•8104795 

163 

•8259680 

50 

•9997967 

16 

•0006943 

*9993046 

59 

•778-2256 

94 

*7948854 ! 

129 

•81 09298 

164 

‘8264024 

51 

•999751)6 

17 

•0007377 

•9992611 

60 

•7787105 

95 

•7953521 

130 

•81 13796 

165 

•8268365 

62 

•9997167 

18 

•000/810 

•9992176 

61 

•7791949 

96 

*7958184 

131 

•81 18*290 

166 

*8272701 

53 

-9996772 

10 

■0008244 

*9991741 

6-2 

•7796/88 

97 

*7962841 

132 

•8122778 

167 

•8277034 

54 

•9996381 

20 

•OOO8677 

‘9991305 

63 

•7801622 

98 

•7967493 

133 

•8127263 

168 

•828136*2 

55 

•9995993 

21 

•0009111 

*9990870 

64 

•7806450 

99 

•7972141 

134 

•8131742 

169 

•8285685 

56 

'9993613 

22 

*0009544 

•9990435 

65 

•781 1272 

100 

•7976784 

135 

•81 36216 

170 

•8290005 

57 

*9995237 

23 

*0009977 

•9990000 

66 

•78I6090 

101 

*7981421 

136 

*8140688 

171 

•8294319 

58 

*9994866 

24 

*0010411 

*9989564 

67 

•7820902 

102 

•7986054 

137 

*8145153 

172 

•8-298629 

59 

•9994502 

25 

'0010844 

•9989129 

68 

•7825709 

103 

•799068I 

138 

•8149614 

173 

•830*2937 

60 

•9994144 

26 

'0011277 

•9988694 

69 

*7830511 

104 

*7995303 

139 

•8154070 

174 

'8307238 

63 

'9993115 

27 

'0011710 

*9988238 

70 

•7835306 

105 

•7999921 

140 

*8158523 

175 

•8311536 

66 

'9992161 

28 

'0012143 

*9987823 

71 

*7840098 

106 

•8004533 

141 

•8 16*2970 

176 

■8315830 

69 

*9991293 

29 

'0012576 

•9987387 

72 

*7844883 

107 

•8009142 

142 

*816/413 

177 

'83*20119 

75 

'9989852 

30 

•0013009 

*9986952 

73 

•7849664 

108 

•801 3744 

143 

•8171852 

178 

•8324404 

81 

'9988854 

31 

•001.3442 

•9986516 

74 

*7854438 

109 

'8018343 

144 

•8176285 

179 

•8328686 




BiEMOEANDA FEOM THE REPOKT OF THE COMMITTEE ON PHYSICS AND 
METEOEOEOGY, OF THE ROYAL SOCIETY, 1840. 

Times of Ohservation. — Tlie purposes of meteorological observations 'would be most 
perfectly and most expeditiously obtained by hourly observations tbrongbont the 
year; but since in the case of private observ^ers in general, and in fe-w public esta- 
blishments, such a course of umemitting labour cannot be hoped for, it is necessary, 
for general purposes, to select periods at longer intervals, calculated to embrace the 
extremes of the periodical oscillations to which the pressure of the atmosphere is 
subject, and to insure that uniformity of system at different stations on wdiich the 
value of such observations so much depends. It is probable that the hours of 3 a. m,, 
9 A. M., 3 p. M., and 9 p. m., nearly coincide with the daily maxima and minima of 
the barometric column at the level of the sea, over a large portion of the globe ; and 
it is desirable that as extensive a comparison as possible should he instituted at these 
hours. At the magnetic observatories it is provided that observations shall be made 
every second or even hour of Gottingen mean time throughout the twenty-four ; so 
that there at least, and in ail others which will act in concert and correspondence 
with them, the complete diurnal cycle will he satisfactorily observed. It would be 
uselessly siiperadding labour to the already extensive task imposed on these esta- 
blishments, to require obsemtions also at the hours above recommended for general 
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adoption as meteorological hours. They will, therefore, content theToselves with 
tilling up the forms furnished them, as adapted to the meteorological hours, with ob- 
servations made at the nearest magnetic hours to those named at each station. 

It is not, however, too much to expect that hourly observations should be made, 
dining 24 hours, once in every month, hy those who profess to pursue meteorology in 
a scientific manner ; and when this cannot he effected, it is of the utmost importance 
that they should be made at least four times in the year, namely, at the summer and 
winter solstices, and at the spring and autumn equinoxes. One of the results of 
these hourly observations would probably he the indication of the exact times of the 
daily maxima and minima of pressmre at different stations, which, if not found to 
coincide with the hours provisionally adopted, might ultimately be substituted for 
them under fiitiue directions. At the magnetic ohsen’’atories the instruments will be 
read off hourly, on the days set apart in each month for the magnetic term obserm^ 
tions, and the two-hoiuiy system of observation in ah cases continuing uninterrupted, 
will in effect furnish coiTCsponding observations on all other days, whether arbitrarily 
chosen to suit private convenience, or in pursuance of the system about to be pro- 
posed in the subsequent paragraphs. 

Hourly observations at the equinoxes and solstices have been already instituted at 
numerous points both of Europe and America, at the suggestion of Sir John Herscliel, 
whose directions should be strictly attended to. They are as follows : 

The days fixed upon for these observations ai'e the 21st of March, the 21st of 
June, the 21st of September, and the 21st of December, being those, or immediately 
adjoining to those, of the equinoxes and solstices in which the solar influence is 
either stationary or in a state of most rapid variation. But should any one of those 
21^^ days fall on Sunday^ then if will be understood that the observations are to be 
deferred till the next day, the 22nd* The observation at each station should com- 
mence at 6 o'clock A-.M. of the appointed days, and terminate at 6 a.m. of the days 
following, according to the usual reckoning of time at the place. 

The commencement of each hour should be chosen, and every such series of ob- 
servations accompanied by a notice of the means used to obtain the time, and, when 
practicable, by some observation of an astronomical nature by winch the time can be 
ascertained witbin a minute or two. 

The Committee now propose to extend these ohservations in regular series to the 
21st of every month, with the same reservation wdth regard to Sundays. 

Travellers prorided with meteorological instruments who may be stationary on 
any of these days, may use them "with advantage on such opportunities. Such as 
may ascend high mountains are recommended, ceeteris paHbus, to choose one of 
these days as affording a greater prohahility of seeming a complete series of corre- 
spoiicling observations than any other ; for which reason these ohsen^atioiis cannot be 
too strongly recommended to residents in mountainous countries. The geologist, 
nay, even the surveyor, may find his account in traversing his field, Barometer in 
hand, on one of these days, provided he have reason to presume that there exist 
observers in its neighbourhood who take a part in these obseiwations. 

It is to be hoped that to scientific meteorological observers the six-hourly o])serva- 
tions may not be found to be impracticable throughout the year; but in any case 
where it may be impossible to observe regularly at 3 a. m., an effort should he made 
to iiiclnde the hour on the days of the newv and full moon, and quadratures, or at least 
on the days of the new and full moon as it must he borne in mind, that in what 
concerns the great meteorological questions on which the most important features of 
the subject depend, the night is quite as important as the day, and has been liitherto 
far too much neglected. 
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Whatever hoiirs, however, may be selected for the regular series of ohseiwationS; 
the greatest care should he taken not to insert in the register any thing deduced by 
interpolation from observations made at other hours, or any thing, in short, but what 
has been actually observed. 

It is much to be wished that occasional observations may be made imder remark- 
able circumstances, such as during great rises or great falls of the Barometer, at the 
period of gi'eat storms, eaidhquakes, &c. ; hut such observations should be registered 
apart. 

The Barometer should be placed in an apartment subject to as little variation of 
temperature as possible, and in a good light ; and to facilitate night observations, an 
arrangement should be made for placing behind it a light screened by a sheet of white 
paper, or other diaphanous substance. Great care should be taken to fix it in a 
perpendicular position by the plumb-line. Its height must be carefully ascertained 
above some permanent and easily-recoverable mark, either in the building in which it 
is situated, or in some more permanent building, or rock in its immediate vicinity ; 
and no pains should be spared to ascertain the relation which such mark may bear to 
tlie level of high and of low water at spring tides, and ultimately to the mean level 
of the sea. 

Changes in the adjustments of meteorological instruments should be most carefully 
avoided; but whenever any alterations may be absolutely necessarj^, they should be 
made with all deliberation, scrupulously noticed in the register, and the exact amount 
of the change thence arising in the reading of the instrument under re-adjustment 
ascertained. As far as possible, registei's of meteorological observations should be 
complete; but if, by unavoidable circumstances of absence, or from other causes, 
blanks occur, no attempts to fill them up by general recollection, or hy the apparent 
coiuse of the numbers before and after, should ever be made. 

The observatories established by the Government are furnished with two Barometers 
each, of Newman’s construction^ — ^the one a standard, and the other portable ; and 
they are accompanied hy acemate directions for fixing and ohseiwnng them. 

The standard instrument is of large dimensions, its tube being of the diameter of 
0*6 inch. It requires two adjustments: 1st. The whole scale, wrhich is of brass, is 
moveable, and temiinates in an ivory point, which is carefully brought down to the 
surface of the mercury in the cistern, and the two are known to be accurately in 
contact when the actual point and its reflection appear just to touch one another. 
The scale is laid off from this point from an authentic standard, at the temperature 
of 32'^. 

2nd. The second adjustment is that of the vernier, in which the upper paa-t of the 
scale tenninates, to the smface of the mercury in the tube. For tbis, both the back 
and front edge are made to coincide, and brought down so as to form a tangent to the 
curve, and just to exclude the light hetwmen them at the point of contact. In making 
both these adjustments, it is desirable that the eye should be assisted hy a magnifying 
glass. Before the obseTOtion is made, the instrument should be slightly tapped, to 
free the mercury from any adhesion to the glass; hut any violent oscillation should be 
avoided. 

The portable Barometer has only one adjustment, namely, that of the vernier to the 
upper surface of the mercury in the tube, which adjustment must be effected with the 
same precaution as in the case of the standard instrument. 

This first reading may he entered in the column prepared for it in the register, and 
beside it the temperature of the mercury carefully read off from the thermometer 
which dips into the cistern* 

As, in the case of the standard Barometer, the first measure is taken immediately 
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from the smface of the mercury in the cistern, it requires no con*ection for tlie 
diifereiit capacities of the tube arid cistern. Neither does it require any correction for 
capillary action, as the large diameter of the tube renders this correction inap- 
preciable. 

The portable Barometer, howeTer, requires corrections for both these circumstances. 
For the purpose of the former, the is marked upon each instrument, or 

that particular height which, in the construction of the instrument, has been actually 
measured from the surface of the mercuiy in the cistern. 

It is obvious that, in almost every case, the merciuy will stand either above or 
below the neutral point : if above, a portion of the mercury’- must have left the cistern 
to enter the tube, and consequently must have lowered the surface in the cistern ; if 
below, a quantity of mercury must have left the tube, and, entering the cistern, raised 
the level of the mercury in it. For the correction of ohser\'ations for this circum- 
stance, the relation of the capacities of the tube and cistern have been experimentally 
ascertained, and are marked upon the instrument ; thus eapaeztj/ Tj\yth indicates that 
for every inch of elevation of the mercury in the tube, that in the cistern will he 
depressed one 50th of an inch. Thus, when the mercury in the tube is above the 
neutral point, the difference between it and the neutral point is to he divided by the 
capacity, and the quotient being added to the observed height, the result will he the 
corrected height. Or if the mercuiy at the time of observation should he below the 
neutral point, the difference of the two is to he divided as before, and the quotient 
to be sulitracted from the observed height. Thus, suppose the capacity to be -^th, 
the neutral point 30 inches, and the observed height 30*500 inches, the difference is 
0*5 inch, which, divided by 50, gives 0*01 inch to he added to the observed height, 
producing 30*51, the corrected height; or if the ohsen*ed height be 29 inches, the 
difference, 1 inch, divided by 50, gives *02 inch to he subtracted from the ohseiTcd 
height, giving 28*980 inches for the coiTected height. 

The second correction required is for the capillary action of the tube, the effect of 
which is constantly to depress the mercury in the tube by a certain quantity inversely 
proportioned to the diameter of the tube. In the instrnments furnished to the fixed 
ohserv'atories the amount has been experimentally determined during their con- 
struction, and marked upon the instrument; the quantity is always to be added to 
the height of the mercurial column, previously corrected as before. For the con- 
venience of those who may have Barometers, the capillary action of which has not 
been so determined, a Table of the corrections for tubes of different diameters is 
given. 

The Marine Barometers differ in notliing from the other portable Barometers but 
in the mode of their suspension and the necessary contraction of the tubes to pre- 
vent oscillation from the motion of the ship, and require the same corrections. 

When these two corrections have been made in the first reading of the portable 
Barometer, it should agree with the direct observation of the standard Barometer; 
and it is very desirable that frequent comparative observations should be made of the 
two instruments, in order to ascertain whether there may he any permanent difihr- 
ence between them. Should this be tlie case, the amount may be marked upon the 
instrument, and allowed for as an index error, in order that, if an accident should 
happen to one, the other may he substituted for it without detriment to the regular 
series of observations. 

It is to he presumed that the portable Barometer will frequently be employed in 
ascertaining the altitude of remarkable points in the vicinity of the observatory. 

The instmments fiwnislied to the observatories have been all independently 
graduated and compared with the standard of the Royal Society; and in all cases it 
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is desvral)le that such a comparison should be made some standard instrument 
of authority, directly, or by means of a good portable Barometer. In making such 
comparisons, all that is necessary is to record five or ten simultaneous readings of 
both instrimients, deliberately made, at intei-vals of a few minutes from each other, 
after, at least, an hour’s quiet exposure, side by side, that they may have the same 
temperature. If compared by two observers, each should read off his own Barometer 
in his usual manner, then each should verify the other’s result. By this means the 
zero of one standard may be transported over all the vrorld, and that of others com- 
pared with it ascertained. To do so, however, with perfect effect, requires the utmost 
care in the transport of the intermediate Barometer, and is by no means an operation 
either of trifling import or of hurried or negligent performance : some of the greatest 
questions in meteorology depend on its due execution. 

The next coirection, and, in some respects, the most important of all, is that due to 
the temperature of the mercurj^ in the Bai*ometer tube at the time of observation. To 
obtain ibis, ever}?’ Barometer requires to have attached to it a Thermometer, which in 
the instruments foxmished to the observatories dips into the merciU 7 in the cistern, 
and tins must be read and registered at each observation of the Barometer. A 
Table (II.) is appended, calculated by Professor Schumacher, which gives for every 
degree of the Thermometer and every half inch of the Barometer, the proper quantity 
to be added or subtracted for the reduction of the observed height to the standard 
temperature of 32^ Fahrenheit. 

It must, however, be observed, that this Table is only calculated for Barometers 
whose scales are engraven upon a rod or plate of brass reaching from the level of the 
iiiercury to the vernier. In many Barometers the scale is engraved upon a short plate 
of brass fixed upon the wooden frame of the instrument, and the compound expansion 
of the two substances can only be guessed at, but must be obviously less than if the 
whole length had been of brass. As a near approximation for such imperfect instru- 
ments, another Table (III.) has been given, in which the lesser expansion of glass 
has been substituted for that of brass. No scientific observer, however, would will- 
ingly use such an instrument. 

Although all these corrections ai-e necessaiy for the strict reduction of registered 
observations, they ought not to be applied to individual observations previously to 
registiy. In the blank forms of register furnished to the observatories, one sheet is 
devoted to imeoiTected observations, and a second to the corrected ; and it is much to 
be wished that the proper reductions should he made as soon after the observations 
as possible. 

TABLE I. 

Correction to he added to Barometers for Capillary Action, 


Diameter of Tube, 

Correction for j 

Unboiled Tubes. 

Boiled Tubes. 

inch. 

incb. 

incb. 

0-60 

0‘004 

0-002 

0*50 

0-007 

0-003 

0*45 

0-010 

0-005 

0-40 

0-014 

0-007 

0*35 

0-020 

0-010 

0*30 

0-028 

0-014 

0'25 

0*040 

0-020 

0 - 20 . 

0-060 

0-029 

0*15 

0-088 

0-044 

0‘10 

0-143 

0*070 
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is desirable that such a comparison should be made with some standard instrument 
of authority, directly, or by means of a good portable Barometer, In making such 
comparisons, all that is necessary is to record five or ten simultaneous readings of 
both instruments, deliberately made, at intervals of a few minutes from each other, 
after, at least, an liom-’s quiet exposure, side by side, that they may have the same 
temperature. If compared by two observers, each should read otf Ms o-wn Barometer 
in liis usual manner, then each should verify the other’s result. By tMs means the 
zero of one standard may be transported over all the world, and that of others com- 
pared with it ascertained. To do so, however, with perfect effect, requires the utmost 
care in the transport of the intermediate Barometer, and is by no means an operation 
either of trifling import or of hurried or negligent performance : some of the greatest 
questions in meteorology depend on its due execution. 

The next correction, and, in some respects, the most important of all, is that due to 
the temperature of the mercury in the Barometer tube at the time of observation. To 
obtain this, eveiy Barometer requires to have attached to it a Thermometer, which in 
the instruments furnished to the observatories dips into the mercury in the cistern, 
and this must be read and registered at each observation of the Barometer. A 
Table (11.) is appended, calculated by Professor Schumacher, which gives for every 
degree of the Thermometer and every half inch of the Barometer, the proper quantity 
to be added or subtracted for the reduction of the observed height to the standard 
temperature of 32*^ Fahrenheit. 

It must, however, be observed, that this Table is only calculated for Barometers 
whose scales iue engraven upon a rod or plate of brass reaching from the level of the 
iiiercury to the vernier. In many Barometers the scale is engraved upon a short plate 
of brass fixed upon the wooden frame of the instrument, and the compound expansion 
of the t^vo substances can only be guessed at, but must be obviously less than if the 
whole length had been of brass. As a near approximation for such imperfect instru- 
ments, another Table (III.) has been given, in which the lesser expansion of glass 
has been substituted for that of brass. No scientific observer, however, would will- 
ingly use such an instrument. 

Aitliough all these corrections are necessary for the strict reduction of registered 
observations, they ought not to be applied to individual observations previously to 
registry. In the blank forms of register furnished to the observatories, one sheet is 
devoted to uncoiTected obseiTations, and a second to the con*ected; and it is much to 
be wished that the proper reductions should be made as soon after the observations 
as possible, 

TABLE I. 

Correction to he added to Barometers for Capillary Action. 


Diameter of Tube. 

Correction for j 

Unboiled Tubes. 

Boiled Tubes. 

inch. 

inch. 

inch. 

0-60 

0*004 

0*002 

0-50 

0*007 

0*003 

0*45 

0*010 

0*005 

0*40 

0*014 

0*007 

0*35 

0*020 

0*010 

0*30 

0*028 

0*014 

0*25 

0*040 

0*020 

0*20, 

0'060 

0*029 

0*15 

0*088 

0*044 

o-io 

0*142 

0*070 
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TABLE in. 

Correction to he applied to Barometers, the scales of which are engrawn on glass, i& 
reduce the ohsermtions to 32° Fahrenheit, 


Temp. 

Inches. 

28-0 

Indies. 

28*5 

Inches. 

20-0 

Inches. 

29-5 

Inches. 

30’0 

Inches. 

30*5 

Inches. 

31-0 

Inches. 

31*5 

'25 

+ •017 

+ •017 

+ •017 

+ •018 

+ •018 

+ •018 

+ ■019 

+ *019 

30 

+ •005 

+ •005 

+ •005 

+ •005 

+ •005 

+ •005 

+ •005 

+ •005 

35 

-•007 

-•007 

-•007 

-•008 

-'008 

-•008 

-•008 

-•008 

40 

-•010 

-*020 

-•020 

-•020 

-•021 

-•021 

-*021 

-•022 

45 

-•031 

-•032 

-*032 

-•033 

-•033 

-•034 

— •035 

-•036 

50 

-•043 

-'044 

-•045 

-•046 

; --046 

-•047 

-•048 

-*049 

55 

-•055 j 

-•056 

— '05/ 1 

-•058 

-•059 

-•060 

-•061 

-•062 

60 

-•067 

-•068 

-•069 ‘ 

-•071 

-•072 

-•074 

-'O75 , 

-•076 

65 

-•070 

-•081 

-■082 ; 

-•083 

-•085 

-•086 

-•088 1 

-•089 

70 

-•091 

-*093 

-•094 

-*096 

-*098 

-•100 

-•101 1 

-•103 

75 

-•103 

-•105 

-•106 

-■109 

-•111 

-•114 

-•116 i 

-•118 


R. J. N. 


BARREL. — Vide ‘Bridge/ Cask. 


BARRICADE — considered as a temporary obstruction to attack ; from tlie occu- 
pation of buildings converted into strong defensible posts, in tbe tield,— -to the hasty 
arrangements against insurrectionary movements in towns. 

Reserving' the former for its more appropriate heading, ‘ Defence of Posts,^ reference 
will now only be made to the latter, and in the original sense of ‘ Bamcade,’ as de- 
rived from ‘ BaiTique,* in allusion to the defences of the streets of Paris during the 
disturbances of the League, &c. 

The character of the expected attack wdil determine the most general an*angement 
for the Barricade. If from the town, or countrjq only, the line of defence will be 
single ; if from both, the points to be defended must be considered accordingly ; not 
so much by double lines, as by being ready, fi*ont and rear, at those points. 

In haiTicading a town, in whole, or part, it should be considered as a position ; and 
every attention paid to the control of communications, to the stock of ammunition 
and provisions, and to the reduction of the space to be enclosed to the smallest ad- 
visable limits, so as to economize time, materials, and forces necessary for the more 
passive sort of defence, leaving as many as may be for that of an active character. 

In all cases, the general maxim for field defences, of never leartng obstacles unsup- 
ported, must be borne in mind ; especially, as in streets, w%ere it may not be al'w^ays 
possible to man tbe barriers, owing to the fire of the neighbomiiig houses, and when 
they can only be held by occupying the contiguous and flanldng dw^ellings. 

BARRICADING IN TOWNS. 

The Barricade may consist of moveable portions of palisading, (figs. I, 2,) made 
musket-proof by sand-bags. In some recent aiTangements for defence, in Ireland, 
the following was the detail ; 
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Figs. 6 and 7 sliew the 
mode in which these bays 
should he an*aiige<i. 

Chevaux - de - f rize were 
required, as at a, fig. 6, for 
barriers to those streets 
where tlioroughfare was to 
be pei*mitted; or in front 
of the parapets of sand- 
bags, with which blind 
alleys, or other suspicious 
openings, were to he closed. 

In fig. 7, a recess of 
about 10 ft. is allowed, not 
to interfere with passen- 
gers, or he interrupted l)y 
tliein. 

The above cannot in general be managed without some warning, as the equipment 
requires an amount of labour, material, and transport, not easily commanded ; since 
each 5-ft. hay of palisading wreighs about 450 lbs., and measures upwmxls of 20 cubic 
feet in transport. The following series of BatTicade afford means of closing open- 
ings in various ways, most of them practicable under all circumstances, 

1. Palisading ; moveable, as above, or fixed, as usual. 

2. Stockade* of trees ; from esplanades, avenues, 
canals, gardens, &c. 

3. Stockade of squared baulk ; from the timber 
yards. 

4. Abattis ; with, or without, parapet of earth and ditch, behind. 

5. Parapet of baulk, or of logs roughly trimmed, — ^provided they go across the road, 
and either go into the w^alls, or can he W'Cll secimed to them. 

6. BaiTels, hampers, or sacks filled with earth, as a parapet; a ditch in front; 
avoiding parapets of paving-stones as much as possible. 

7. Earthen parapets, with plank revetments, supported by posts. 

8. Carts, waggons, «&c., jammed and lashed together. 

9. Iron railing, removed bodily in convenient lengths, from enclosure walls, 
areas, &c. 

10. Clievaux-de-frize ; this, only occasionally, for particular points; especially for 
closing passages in the main Barricades, as a sort of temporaiy gate. 

11. Sand-hag parapets, — with chevaux-de-Mze in front, and loopholed above : tins 
also is only an occasional resource. 

&c., '&C., &C., ^ ' 


open iron gates ai*e best rendered proof by oaken mantlets. See figs. 3, 4, 5. 



loopholed; the bottom of the 
» loophole not less than 8 feet 
above the ground outside. 


Per oji. widlh of Street. 

1 Bay of palisading, 5 ft. w'ide. 

70 Bushel sand-bags, filled. 

1 Mallet, hand. 

1 Block, w^ood, 12’" x 6" x 3" "1 to rectify any uneven- 
1 Wedge, do. 12" x 3" J ness in the streets. 
1 Hand hatchet. 

1 Sapper, 4 of the Line. 

1 lai'ge cart, to contain the above materials. 

Per Barrier. 

1 Crow-bar. 

1 Sledge hammer. 

1 Feliing-axe. 

1 Pioneer. 


* Vide ‘Stockade.' 
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The following thicknesses of ordinaiy materials, as aetermined by recent experi- 
iiients, — 

f Brick, 1 brick thick, 

Granite, “i 

Compact Limestone 1 6 inches, solid stone, 

Ditto Sandstone J 
^ Cob (clay and straw) 9 inches thick, 

Width of 1 -bushel sand-bag, at least 10 inches, full of earth, 


’*'12 inches thick,— ^Vl^ite pine, 
* 9 do. Yellow^ do. 


’f' 4 
2 

3 

8 

are the lowest that 


do. Oak, good, 

do. Oak, sheeted with i-inch wrought ii-on,t 

do. Sheet iron, 

should be relied on as musket-proof. 


BARRICADING ON THE OUTSKIRTS OP TOWNS. 

As Insurgents are seldom burthened by artilleiy or baggage, they are not compelled 
to keep to the roads, where they would he most exposed ; they will be apt to disperse 
over the helds : hence aU hedges, or walls, parallel to the front of attack, or any thing 
else tliat may give cover, should be removed. 

Where tw^o tolerably wide roads, AA, BB, cross, they can generally be cut oif so as 
to form a very fairly flanked redoubt, forbidding all advance along the roads themselves ; 
the houses sening as barracks, and often capable of being loopholed. 

B 


h b, A slight 
ditch. 


A 


B 


a 


^ — ^ *• — — — 

If no crossings present themselves, any block of wide road, with an ordinary hedge, 


* These thicknesses are best made up of different courses of plank crossing alternately, as in figs , 
a, 4, 5, where the 4-inch oak is made up of two 24nch planks. 

t ttTicn oak is to be thus covered, a sheet of tarred brown paper should be placed between it and 
the metal, as the latter is likely to be corroded by the juices of the wood. 
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lias only to be closed at the end or ends, by momg up the portions a, a, and a 
lespectable ‘ Barrier ' may still be obtained. Tins and the preceding are particularly 
suitable to tlie case 'wliere provision has to be made to front and rear. 

Nearly all the expedients given for Barricades in the towns are more or less appli- 
cable to suburbs, and the immediately adjacent outs'khis *, but it is highly unadvisable, 
in most instances, to lose sight of the principle of concentration by this extended 
occupation. In addition to this list of expedients for towns, in the country, or in 
villages, &c,, we have fiehhgates, and often hurdles; both excellent in forming revet- 
ments and earthen:, parapets. r, 


BAE1B.IER — as distinct from ‘ Barricade,’' and considered only in relation to 
Forthication. 

The purpose regulates the constTOction. If the Bamer is to he pennanently 
defensible, it should be miislvet-proof, and then becomes a Stockade. — Vide ‘ Stockade/ 

If occasionally defensible, or else simply obstructive, palisading will suffice, with a 
sand-bag or other temporary i)arapct when required, belund, and near enough to tire 
between the palisades.^ — Vide ‘ Palisades.' 

The gates in both the above should if possible be of palisading, as the heavy 
stockade gate is uiiwieldly. If its being musket-proof is indispensable, 2-incli oak 
plank, covered with -^--inch sheet iron, will be lighter and more effective , — if such 
materials can be procured. 

Here the subject cannot he pursued farther without intrenching on ‘ Gate ; ’ but as 
the higher class of field-works require such provision, the construction of a Barrier 
Gate is given in the Plate. 

To. regulate the rndth of the opening, 10 feet effective is assumed for waggons, 
carts, &c., of any size, as sufficient for a two-leaved gate. The one-leaved gate is 
given at 4 feet, as enough for a single horseman; or infantry; two deep, A slight 
change must be made in fig. 1, if it is to be framed to admit of a wicket. 

In the diagrams given, especially figs. 1, 2, the jframmg and scantling have been so 
regulated as to give ahuiidant stability and strength: to the whole, particularly the 
main posts a, without shewing the struts c, <f,/, above ground, where they are not 
only in the way, but more likely to decay, especially where they enter the earth. 
If the level of the sleeper, 5, admits of drainage, the whole should be laid and rammed 
tight w'itli dry rubble, to allow the water to run freely off. 

The gates themselves are so hung as to fall hack clear of the opening ; the hinges 
are kept entirely to the rear, and the upper ones are inverted. The heel-posts and 
nieeiiiig-stilcs arc allow'ed a sufficient thickness for the rails to enter without reduc- 
tion as tenons: these rails are guarded by a strap of iron along the upper 

edge, to prevent their being readily cut through with an axe. The palisades are 
G" X G" scantling cut arris-wise, and apart : if much more, it would be possible 
for a thin person to w’ork through. . 

The bar, r/, is given a,s merely an ordinaiy security: if more he required, a strong 
chain and patUock, between twm stout staples of -a-inch ii'on, wrill answer all ])iir])uses 
conveniently. ; 

Barrier Gates should never he left unprotected. 

When there is not time to construct such gates as are given in the Plate, the 
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followine: figure gives a tolerable substitute, and one that can be readily put to» 
getlier. 



R. J. N. 

BATTEEY. — The framing of this Article is partly from Notes of Major-General 
Sir John Burgoyne ; from some of the best authorities ; and from reminiscences of 
the Compiler when in the Field. 

PreUmimry JlemarJcs . — A Battery consists of two or more pieces of Artillery united 
for the purpose of dispersing troops, or destro>T.ng that which covers and protects 
tliein. The term Battery also implies the emplacement of Artillery destined to act 
otierrsively or defensively. In the modem use of the word it likewise means the 
equipment of a certain number of pieces of Ordnance, which has been previously 
explained in the article ^ Artillery.' 

A Battery may he with or without embrasures; in the latter (en barbette) the 
height of the genouillere varies according to the description of gun carriage used. 


ft. in. 

For Field or Travelling Carriages it should he . 3 0 

GaiTison Carriages 2 3 

Ship do. ...... 1 6 


or for Guns on Traversing Platforms, to fire over a parapet, 6 or 7 feet high. 

Batteries, when with embrasures, have these opeirings cut or built in the parapet 
not less than 18 feet from centre to centre, except in breaching batteries ; the mass 
between the embrasures forming a trapezium is called the Merlon. The thickness of 
the parapet towards the enemy depends upon the nature of the Battery, as is explained 
in Section VIII., and article on the ‘ Penetration of Shot.' 

The Ai*tillery (which constitutes the Battery — ^the parapets being merely the cover 
or protection from shot) requires substantial hearings either of solid ground for field 
pieces, or of timber, plank, or masonry platforms, for heavy ArtiUeiy. 

Batteries are divided into Siege and Field Batteries, as well as for the defence of 
coasts and that of places : the two last will be treated of in the article ‘ Defence.' 

In the British Sex'rice, the construction of Batteries is an Engineer operation : 
this arrangement, different from that of most countries, probably arose from the 
nature of duties peculiar to our mode of warfare, generally confined to maritime 
expeditions and irregular attacks, where the construction of Batteries and communi- 
cations, and perhaps a parallel connecting them, constituted the principal works to 
be executed; and as the disembarkation of the ordnance, the park, laboratory 
duties, and placing the artillery in batter)’' and working it, was sufficient to occupy 
that force, wdieu celerity and the effect of a powerful fire -was of the first importance. 
Ibis arrangement it has been found convenient to continue ; and the einplojunent of 
Engineers and Sappers in the construction of Batteries permits an uninterrupted 
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senes of operations, wMcli the French Engineer Officers are inclined to think the 
best. See Major-General Pasley^s ‘Practical Operations of a Siege/ Article 221. 
Second edition. 


SIEGE BATTERIES. 

SECTION I. 

DEFINITION. 

These Batteries are either for guns, howitzers, or mortars, and have two objects, 
when employed in reducing a place. 

First,— that of destroying the fire of the fort or fortress, as well as of ruining the 
parapets and military buildings, In order to approach, with as little risk as possible, 
to the place attacked ; and, 

Secondly, — wdieii sufficiently near it, to effect a breach. 


SECTION II. 

BATTBEIES FOR THE FIRST OBJECT, OR DESTRUCTION OF DEFENCES. 

The early Batteries constructed in the First or Second Parallels, or from 30 to 50 
yards from them, but sufficiently near to be protected by those parallels, ai’e 
designated as Enfilade Batteiies, Batteries in Reverse, en 'Echarpe, and Direct 
Batteries, 

Those for Enfilade and Ricochet ai-e established upon the prolongation of the face of 
a work, and perpendicular to that prolongation : if that position cannot be taken, 
from the iinfavoui’able nature of localities, such as rivers, morasses, &c.,— then, by 
placing the Battery out of the prolongation, taking the interior of the face to be 
enfiladed obliquely, this will be a Reverse Battery ; when the same circumstances 
occur on the other or exterior side, this will be a Battery en ^Echarpe : lastly, when 
the Battery is opposite and parallel to the face it should destroy, it is there termed a 
Direct Battery. The first of these four positions is the best, as its raking fire does 
much to clear the whole length of the line of its defenders and defences : the second 
has the same advantage, though to a modified extent. 

The third and fourth are the least advisable, because it takes a considerably longer 
time to effect the object — the ruin of the parapets. Theoretically, the ricochet fire 
is the most efficacious, although in practice a difficult and nice operation, and only 
perfectly successful when long faces are open to enfilade. 

The diagram subjoined will explain the position of the different Batteries which 
may be required to ruin the defences of a fortified place: a, c, representing the 
bastion attacked, / will be the Enfilade Battery^, ^ that of the Reverse Battery, which 
subjects one face and flank of the bastion to reverse fire, and the adjoining curtain to 
enfilade fire; but the position of tliis Battery is a dangerous one, being liable to be 
overlapped and easily destroyed by Sorties by its contiguity to the place ; it can only 
therefore be taken when a river or marsh inteiTenes. 

The Battery en ^Ecliarpe may be necessaiy by the peculiarity of the ground, which 
prevents the parallel being extended as far asj^; and the fr’ont of attack not reaching 
even as far as c, may render the Battery d, for direct fire, only available for the 
destruction of the defences of the bastion. . 

■ I , 
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SECTION III. 

BREACHING BATTERIES. 

Tbe position of Batteries to effect a practicable breacli is contingent on tbe coyer 
given to the body of the xdace attacked. 

In sieges on paper they are generally placed on tbe crest of the glacis, but it may 
be at 50 or 500 yards, just as the walls are exposed ; tbe adoption of tbe near or dis- 
tant Battery being a question of time and expediency ; ten guns at tbe shorter 
distance will probably effect a breach, 100 feet wide, in 17 hours; and tbe greater 
in 74 hours ; — sec article ^ Breach.^ But it may so occur that the escarp may be seen 
from a distant Battery, when it cannot from any intermediate point, except at the 
crest of the glacis ; for instance, the guns of the Battery f, in the preceding diagram, 
niiiy be able to breach the face of the bastion, by being on rising ground, which 
slopes to the foot of the glacis; as regards time, therefore, it will be in favour 
of the distant Breaching Batteiy; the ulterior operations being confined to Sapping 
and ^fining. 

For the principles which generally regulate the Em^jlacement of Batteries, see 
article ^ Attack/ by Major-General Sir J. Burgoyne. 

SECTION lY. 

CONSTRUCTION OP ■ BATTERIES FOR RUINING THE DEFENCES. ' 

The construction of these may be as Cavalier Batteries^ where the terreplein 
is raised aliove the level of the natural ground: Sunkm Batterien, where the sole of 
the embrasure is on the general level of the ground : and Half-sunJcen BaUene.% 
when the platform is about half the height of the genouillere below' the level of the 
ground. These Batteries are exceptions to the general rule of constructing them, 
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and cannot be provided for by ta])les, or suggestions for their execiition» without com- 
plicated statements of details, depending entirely upon local circumstances and 
the nature of the soil, which is well explained in Section xii. from Sir J. Biirgoyne’s 
Notes, Sometimes it is necessary to elevate a Battery to preserve it from an inimda- 
tion, or to see an object wdiich the artillery on the natural soil could not touch ; and 
the ground sometimes recpiires a Sunlcen Battery to he constructed on the side of the 
hill sloping towards the place attacked. 

The Batteries common at sieges, whether for guns, howitzers, or mortars, are 
Elevated and Half-simken Batteries ; the latter constructed, if possible, on the crest 
of rising ground, the slope falling from the place as explained in the diagram below : 
this position is most favourable, as the part to be revetted need not be below the exca- 
vation of the platform, and the position is very secure. 


Diagram 2, of a Half-sunken Battery of 1 ft. 6 in, depth. 



The Elevated B atteries, executed on the level of the natural soil, are simple in their 
construction ; the Half-sunken being a modification of the Elevated, (vide PL 1. figs. 
1, 2,) which it is easy to provide for at the moment, by making the necessary de- 
ductions, according to the figine of the ground where the Half-sunken Battery may 
be placed. 


SECTION V. 

TR.\CE OF THE ELEVATED BATTERY FOR GtJNS OR HOWITZERS ON THE NATURAL 
LEVEL OP THE SOIL. 

The tracing of this Batteiy for the destruction of the defences, whether for 
ricochet or direct fire, is usually executed by the Senior Officer of Engineers of the 
Brigade to be employed. After the Director of the Trenches has decided in conjimc- 
tion with him the exact position of the Battery, he should lay out the line of fire 
during the day ; and when dusk, trace out the Battery in the following manner, taking 
care to be provided with a 
Hambro’ line, 

A square, or mason’s level, 

Two dozen pickets, 18 inches long, 

Two long pickets, per piece, of 4 or 5 feet, to mark the embrasure, 

A mallet, 

Crow-bar to penetrate very hard ground, 

And a 50-foat tape. 

Each and all of these articles are necessary ; and without them, difficulties will occur 
when it is dark. 

Thus provided, the Engineer Officer will trace the foot of the parapet perpendicular 
to the line of fire previously laid, fixing one end of the Hamhro’ line U]M)ri a picket 
driven firmly in the ground at one extremity of the base of the interior slope of 
the parapet at the point marked 1, in diagram Ko. 3, and then stretched to the other 
extremity marked 2 ; from thence to the end of epaulement or shoulder, 3 ; from this, 
to the berm at 4, 5, 6, and 7, shewing the interior line of the ditch of the Battery to 
be excavated •, from 7 across to 8 (the width of the ditch at the shoulder), and again 
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to 9, 10, and 11, fonning the exterior line to be excavated, to picket No. 4 ; there 
make fast, having previously taken one toi-n around each, keeping the Hambro’ line 
astit'ht as possible, without drawing the pickets out of the gi-ound: a short line 
b ri-qiiired to make good the trace of the Battery not yet marked out from 1 to 12, and 

irons 12 iu 7. 


Diagram 3.— Tracing of a Gun or Howitzer Battery for five pieces of Ordnance. 




A reduced tliickness may be allowed for the epaulement if it much exceeds such a 
length as given above. 

■When the tracing is completed, the line of fire (or centre of each embrasure) must 
be carefully marked by fixing the cross pickets at// in the diagram, and witb 
sufficient length out of the ground just above the genouillere, so that there should be 
no mistake when the cheeks of the emhrasm*e are laid out and require to be con- 
structed. When the tracing is completed, a Non-Commissioned Officer should lie left 
in charge to prevent the piclcets being disturbed, in the event of any time elapsing 
lietween the completion of the tracing and the arrival of the working party. The 
tracing of the magazine will he done next morning. — See Section xi. 

Mortar Batteries constructed on the level of the ground will be done precisely in 
the same manner, omitting the marking of the embrasm-es. 

SECTION VI. 

CONSTRUCTION OF BATTERIES FOR THE DESTRUCTION OF DEFENCES. 

Previous to the tracing, the Senior Engineer of the Brigade will malve his arrange- 
ments at the depfit for his tools and materials, having them ready according to the 
Estimate provided in Table IL, and the number of pieces of Ordnance of which the 
Battery is to consist; he will leave his Second Officer then to take down the 
\vt>r]dng party towards dusk to the trenches with such aiticles as will be required in 
the first relief; — the second relief taking the remainder (or platforms and magazine 
framing) next murning: this will prevent much confusion. It will be found con 
veuieiit to divide the first party into three portions, — the excavators to be employed 
in the ditch, those to be employed on the parapet, — and the revetters, and those to 
be employed, on the communications to the rear,— and set the first portion to work as 
soon as it is sufficiently dark, by leading them from the trenches, between the tracing 
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lines and pickets, — 4, 5, 6, 7, 8, 9, 1.0, and 11, of preceding diagram foming the 
ditch to be excavated. To this party should be added a Sapper in the proportion of 
one to each gim, in order to instruct the men in their work: the whole party of 
excavators, each having a shovel and pick, will he arranged ahont 3 feet or the lengil! 
of the shovel from the line of the herm, and 4 feet apart from each other: wiicn 
thus placed, they will break ground mth the pickaxe, and when a sufficient quantity' 
is loosened, the shovel will be used and the earth throvm over the berm line for iiic 
parapet. 

As soon as the first portion or excavators are steadily at work, the second portion 
may be brought out from the trenches, one half placed on the herm to throw the earth 
forward, and the other half employed in adjusting it according to the line marked 
12, 1, 2, and 3, for the parapets. 

In a few minutes more the thud portion or revetters and paify for the eomimmi- 
cation may he set to work ; and the first row of fascines (gabions, casks, or sand- 
bags, as may be afforded) will he laid, taking care to prepare a proper footing for the 
first course. The relative merits of revetting materials is discussed in Section vin., and 
the quantity necessary is provided in Table 11. ; as before intimated, one Sapper ai 
lemt per gim being attached to the revetters. 

Assuming therefore that it is a Battery for five pieces of Ordnance with one traverse 
and two shoulders, as desciibed in diagram No. 3, and according to Table II., it will 
be seen that of the 132 men employed — 

42 are in the ditch as excavators, 

42 on the herm, and adjusting the parapet, 

42 revetting and assisting, and forming the communication to the rear, 

6 men on the traverse. 

For this work they have 44 picks, 88 shovels, 22 rammers, 7 hand saws, 22 fascine 
mallets, 168 fascines (if revetted with fascines), 1176 pickets, and 45 gabions. 

The first party thus employed ought to excavate to the depth of 3 feet in the eiglit 
lioiu-s, or 1 cubic ym’d per hour for each in that time. 

Task-work is advocated by Sir J. Burgoyne in the article/ Attack;* that is, to 
give the men a fair job, and if they finish one or two hours before the relief comes, 
they should be allowed to return to their camp, without waiting for the completion of 
this. term. 

The most simple plan of arranging task-work, and adapted to the comprehension of 
the men, seems to he, by telling them that so soon as they excavate to the depth of 
the length of the shovel, between the Hambro’ lines, they may go; and explaining to 
them that the breadth of the bottom part will be only 18 feet instead of 24, as at the 
top: this they will easily understand. 


Diagram 4.— Section of Ditch of Batteiy, representing a dovdde Task, 






o' 

i 


J, e, d, she.wmg the task , of the first .party and 4'.. that of the . .second, 

wiiieli will he about f of the first; but they liave a greater distance to throw .the 
earth from the ditch. 


134 


BATTEEY, 




Dmiribution of the Relief or Second Party for the Constniction of the Battery. 
--Near the expiration of eight hours (the usual period given for a working party in 
the treiiches)j the relief, of the same strength as the first, ■will be brought down by an 
Ingineeer of the Brigade, who mil have been sent to meet them, and conduct them 
to the spot. By this period, the Battery should be completed to the height of the 
genouillere, and part of the merlons, to the height of 5 feet, as shewn in diagram 
No. 5, unless unusual difficulties have been encountered from the nature of the soil, 
and from the hea'vyf fire of the place. 

Diagram 5.— Shewing the, state of the Battery at the termination of the work 
of the 1st party. 



The arrangement of this relief will he as before, until daylight, when they should 
be changed, and the men removed from the parapet altogether, to prevent unnecessary 
casualties, as little is now gained by hastening the wmrk, since the guns cannot open 
until daylight of the second morning; or in anticipating events in a regular siege, 
such as bringing in the guns and opening a partial fire, when the stores and ammuni- 
tion are not collected in sufficient cpiantities. 

It is therefore proposed, in cases yvhere the Artilleiy will not be required to open 
fire until the second morning, that the earth thrown on the berm and superior slope 
should be left there in a heap until next night, which will mask the Battery and 
allow the interior to be continued without difficulty, as explained in diagram 6. 

Diagram 6. — Shewing the state of the Batteiy at the termination of the work 
of the 2nd party. 



Adverting to the change of the party, and the removal of the 42 men from the 
parapet and berm, they should at daylight be placed in improving the commu- 
nicaB<ni.s to the rear or parallel as may be, and to the ditch of the Battery; and the 
revel ters may now revet the profile of the shoulders at the same time. 

The communication or road from the Battery to the rear or parallel is presumed 
to have been commenced at the same time as the Battery, and Table No. II. provides 
fiu the men and tools for every 5 feet, the length of the tracing fasemes : this 
removal from the parapet of 42 men is only to improve, give the necessary width, and 
render the arming of the Battery easy and convenient. 

The third party, which will arrive about 10 a.m. of the first morning, should bring 
down Liiiy remaining platforms and materials for the magazine ; the execution of 
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'wliicli is explained in Section ix., and the mimher of men and quantity of tools and 
materials given in Tables IV. to VIIL ; taking care, in laying the platforms, that the 
sleepers have good firm bearings, with a slope of | an inch to the foot, and (trans- 
versely) laid on a perfectly dead level. 

The last Engineer operation for the completion of the Battery will require a relief 
of about 72 men, to cut tbrough the screen, which masked the work, for tlie embra- 
sures, revetting them, and filling in the merlons : this should be commenced at dark 
of the second evening. 

SECTION VII. 

BREACHING AND COUNTER BATTERIES. 

The construction of a Breaching Battery may either be effected as already explained 
in Section iv., and similar to all other Batteries executed at a distance from the place 
attacked when forming one of the early w’orks of the siege ; — 

Or, by converting a lodgement into a Breaching Battery, 

The first description being already disposed of,— - 

The conversion of the lodgement only lias now to be explained. Tliis operation is 
of two ditferent kinds, and methods of proceeding. One may be performed on 
the reduction of an outwork, from whence the escarp of the place can be breached, — 
the lodgement converted into a Battery, — and the eaith taken from the inside, instead 
of the ditch, as is usual in other Batteries. 

The second, the conversion of the crowning of the glacis into a Breaching or a 
Counter Battery by Sap. 

First — The execution of a Breaching Battery, when a lodgement is secured in an out- 
work, is not difficult, although dangerous, inasmuch as the fire of the place can hardly 
he expected to he entirely overcome. The first operation will he, giving a full thick- 
ness of 18 feet to the parapet, and revetting the interior slope; this last, for expedi- 
tion, may have the lower part made of gabions or casks, which will serve to the height 
of the genouillere, and leave the merlons to he revetted after dark, wlien the 
embrasures are cut. The next work will be the widening the space for the platforms, 
and making the communication to the rear, as the earth must be obtained from a con- 
siderable breadth, little depth having been previously given. Sand-bags and ballast 
liaskets will come into requisition for clearing, filling the gabions, and giving sufficient 
hulk for the parapet of the Battery. 

This description of Breaching Battery will probably be commenced the morning after 
the lodgement is effected in the work (having reference more possibly to when 
the guns are required to open their fire), and as this will be done by daylight, 
the minimum number of men sliouM be employed. — Vide Table III. 

At mid-day the Battery ought to he ready for laying the platforms, and for the con- 
struction of the magazine ; it w^ould be so if given as a task to the men. 

The party for laying the platforms and magazine will be regulated by Tables 
IV. to VIIL, and the work executed according to Sections viii. ix., and before dark 
should be ready for the artillery.' , 

The last operation— of opening the embrasures and revetting the merlons — may be 
performed at some convenient opportunity during the night, when the Battery is clear 
from other wmikmen, and the artillery of the place has perhaps slackened its fire. 
When the openings of the em'bras.nres are cut, a sap roUer..shoulcl be rolled' into the^ 
.extreme opemng. ■ A few of the most .skUful reyetters. should be employed, and 
fascines used, in preference, as they stand last, if well done, until 
the place, is reduced. The merlons could be revetted' with fascines, and filled in 
Itfopcriy ill 3 or,4 hours, if not under a veiy heavy.mu ■' 
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Tbe Second description of Breaching Battery to be formed, is that from the 
iodgement on the crest of the glacis ; or it may be, for a Counter Battery, the 
dilhjrence being only in the solidity of the parapets. This requires a longer 
and a nicer operation, and should he executed by Sap, or rather enlarging the existing 
Sap, so as to gi¥e space and breadth for the Battery. 


Diagram 7.— “Shewng the Lodgement on the Crest of the Glacis. 



As the Sapping advances — ^forthe construction of the Battery may be considered to 
he by Sap, not in the ordinary way — ^they proceed to re-form the parapets as well as 
the traverses of the lodgement to the proper height, and give the latter sufficient 
length (24 feet) to cover the whole Battery. When these are completed, the space 
for the magazines mil be cut out, and the framing fixed and covered according to 
Section xi. and Table IV. Tills work, and the laying of the platforms, may he 
executed before night, so that the artillery may he brought in, and the ammunition 
stowed away liefore next morning. 

The last Engineer operation to the Breaching or Counter Battery will be the 
opening of the embrasures and revetting them. At this period of the siege the 
fire of the place may be considered to be kept under, if not subdued ; and to render 
this work as secure as possible, it is proposed to construct the embrasures in the same 
method and manner as before, by Sap. 

Diagram 8. -—Section of the Breaching Battery preparatory to the opening of the 
Embrasures. 
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The materials ■'5' necessary for embrasures being collected (accorfling to Table III,) in 
the adjoining trenches —at some convenient iseriod after dark, the Sappers will 
commence the interior opening by clearing in front and cutting away as much of the 
parapet as will give space to plant a gabion on each side for the Ihiing of the cheeks 
of the embrasure, as shewn in the following diagrams : 


Diagram 9. — 1st process. 


Diagram 10. — 2nd process. 




Diagram 11. — 3rd process. 






Diagram 12. — 4tli process. 



And the earth taken in front will serve to fill the gabion just fixed, remembering 
that eveiy gabion will he a few inches low^er, in order to give the necessary slope to 
the sole of the embrasure ; so that the work will advance step by step, each gabion 
fixed and filled from the earth in front, until within 2 feet of the crest of the covert- 
way. When the gabions are all planted, the completion of the lining of the embrasure 
upon the gabions will he %wth sand-hags, laid firmly, and with a slope : this inetliod 
is selected to suit the irregularity of the position of the gabions, and likewise to 
expedite the work, the sand-bags having been previously fiUed and brought to the 
spot; and as they will not be immediately exposed to the explosion of the gun, they 
wall in tins case serve the purpose. Two rows of fascines will complete tlie liiterior 
height of the parapet, fixed on the gabions. 

The following diagram explains the embrasui’e wdren completed: — 


Diagi-am 13. — Section of the Embrasure of a Breacbing, or of a Counter Battery. 
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Biagram 14 .— Breaaing Battery in tlie Crowning of the Coyert-way. 



I t is conceived that this novel mode of constructing Breaching Batteries on the crest 
of the glacis will be found to he as successful as practicable ; in any other mode of 
forming the embrasure, the opening of each must be cleared 4 feet at the interior 
o|»eiilng, and 11 at the exterior; several men must be employed to execute that work 
and revet it aftemards ; whilst in the method here proposed, only two are necessary, 
and they only partially exposed. 

Before daylight, a Miner to each embrasure will be required to clear the remaining 
]3art unopened, and cut away a portion of the brick-work or masonry of the retaining 
w'iill of the crest of the covert-way, which, with a crow-bar, may be done in a few 
minutes. 

When the w'ork is completed, and the artillery rim in, the embrasures should 
1»e furnished with mantlets, hung on the interior opening, to protect the Artillerymen 
from musketry fire ; they may be made of three S-inch deals, or two 2-inch oak planks, 
spiked together as shewn in Plate IL fig. 6. 

CONCLUDING EEMARKS. 

The Author of the foregoing pages offers the following remarks upon Siege 
Batteries, arising out of some differences of opinions on minor points in the Construc- 
liou and Position, &c. 

First, he is inclined to believe that all working parties, after the completion of the 
first parallel, should have their arms; for this reason— if a Sortie, or the alarm of a 
Sortie, occurs, the workmen have no rallying point, and they, or the most of them, 
return to their camp; whilst if their arms are piled, or laid securely, not far in 
the rear, they will invariahly stand to them, and s^fe orders how^ to act. 

Secondly, respecting revetting materials, it appears tha^ the relative advantages of 
fascines, gabions, casks, or sand-bags, consist more in tlieir application than in the 
rsecuUar merit of one or the other ; and each may be employed usefully in revetting 
Balleries. 
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Lastly, fhe subject of Siege Batteries resolves itself into but two clesciiptlons as 
regards the construction, or labour: those in wdiicb the parapets are taken from the 
ditch ; and those formed from earth taken from the interior or terreplein of the 
Battery. Any deviations are only modifications of these two. 

There is one description of Battery not adverted to, hnt which is one of the second 
class, L e. the Siege Battery en cremaillere ; this is constructed under peculiar cir- 
cuhistances by the conversion of an embankment of a canal, or dyke, on the bank of 
the opposite of a river, into a Siege Battery, and the materials taken from the 

G. G. L. 


SECTION VIII. 

REVETTING SIEGE BATTERIES, FROM NOTES* BY' Mi\.JOR-GENERA.L 
SIR J. F. BURGOYNE, R.E. 

Batteries may be revetted with sand-bags, gabions, or fascines. 

SAN»-BAGS. 

The sand-bag is a very favourite material for Batteries in our Seiwice, but it does not 
last : such Batteries not only require constant repairs all day, but the embrasures f must 
be rebuilt every nigbt, to the great expeiuliture of sand-bags, and labour of Engineers 
and men. Wben, from want of time, or other causes, ground is to be broken immediately 
on the investment, and the Batteries are to be commenced on the first or second 
night with a small besieging force, it is probable that Sand-bag Batteries must be 
employed with all their disadvantages : also, in distant batteries against small works, 
they may not perhaps cause much harm; but all this does not prevent their being the 
most inferior material for revetting. They do better for mortar batteries or traverses, 
and very wxll for magazines. In revetting with sand-bags, they should be laid headers 
and sti’etchers, with a slope of one-sixth at least. 

GABIONS. 

Neither are gabions good for revetting a battery, (beyond one row on the ground 
to the height of the genouillere, perhaps,) on account of the number of joints, except 
in the conversion of a lodgement into a Breaching Battery (see Section vn.), the 
time and trouble required to lay them to a proper slope, and the great difijt?ulty of 
repairing them, especially in the embrasures, w hen out of order. Tiiey make very- 
good traverses, and are required for masking embrasures. The dimensions for sap 
gabions need not lie adhered to in those required for batteries. 

FASCINES. 

The best revetment is doubtless made of i 8-feet fascines, 10 inches hi diameter; 
each of these, being long and iiliaat, will bend to the settling of the earth ; they are 
quickly and easily applied, present no joints to he loosened by explosion of ordnance, 
and, unless the fascines are very bad. and loosely made, will not catch 'fire.t Those 

=* For tills, and Section xu,, written at Ciudad Eodrigo shortly after the siege of Jlurgos, 

t After a few rounds, these embrasures 'become so. damaged and open, as to expose the Gunners 
considerably, and frequently become choked by the stuff that fails down, it takes upv. anls of fidO 
.sand-bags per gun at first starting: only. , 

t A fascine battery (of long fascines) at Messina, made by the Neapolitan AitiUery, ibr 1 jistn-tetinn, 
and which had stood for five years, and had constant practice from it with heavy guns, vv us hi jutrihet 
order. At the siege of Almeida, in ISlOj the cheeks of the embrasures, of stone, sod, or tuiTia, were 
all injured by the explosion of their own heavy guns ; some, however, that had been opened on tlic 
moment, and lined with fascines which had been in store a year, (and therefore not so good uhen 
green,) stood perfectly, and did not burn. ’ 
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6 or 8 feet in length have not the same advantage, being short, and consequently stiff, 
are more likely to be forced out by the swelling of the earth, and their only superiority 
lies in their portability, the materials, men and time, being identical in both. 

With rMerence to lig. 1, Plate 11., the number of 18-feet fascines for a 2»giin Bat- 


tery will he 

For interior lining 23 

For cheelcs of embrasures .......... 20 

Memorandum. — 9 out of the 23 will be cut into short lengths, to 
break joint, &c. 

To which must be added, whatever may be the number of guns, 

For the twm epaulements (if 18 ft. long) ..... 18 
Also, when traverses are used, 

For additional length, given by their breadth, to the 
parapet, per traverse . 4 


65* 

The lower row is sunk about half its diameter in the ground, a trench being cut to 
receive it. 

Tlie first fascine is Imd next to one end of the Battery, and is picketed dowm, 
beginning from that end, all but the last incket ; this end is left loose, to enable a 
Sapper sitting across it to hold it up, while three or four of the party, (according to its 
length,) standing across the second fascine, ■which they hold in both hands, all fronting 
the first, after two or tlnee swings, drive it well into the first j if not qitite even, it 
must be taken out, and the process repeated, as any error in the first course will be 
felt throughout. 

The other fascines are fixed in like manner. 

The interior slope of the parapet is 2 feet, or about a quarter the height. 

The pickets to he driven as shewn in fig. 5, Plate L, each c, a, passing through two 
fascines; and they are driven till their heads are buried in the upper one. An 18- 
feet fascine should have seven pickets, the knots of the gads (or •uithes) to be turned 
inside ; and care must be taken not to drive the pickets into these last, as they are 
likely to he cut thereby. Pickets may he occasionally driven as independently of 
those as above marked e, a. 

When Batteries are near the place, much cover from musketry for the Gimners is 
given by the fascines lining the embrasures being spread like a fan, f. e. vertical at the 
neck, and sloping at the regular slope of one-fourth at the other extremity. The in- 
terior ends are to he brought quite flush with the interior (fig. 1, Plate 11.) slope of 
the parapet, as joints near the point of explosion are avoided ; and less damage is done 
if a shot strikes these fascines, than when it distmhs those belonging to the interior 
of the Battery, which by this plan are covered. 

The slope given to the sole of the embrasure must depend on the relative level of 
the object fired at; if for enfilading, it may probably me from the interior to the 
exterior. 

The interior opening at the bottom of a gun embrasure is 22 inches wide; the ex- 
terior opening will he regulated by circumstances, but usually, half the thickness of 
the parapet as a direct embrasure. 

Ill revetting Howitzer Batteries, the neck must necessarily be wide, if mounted on a 
tiavcUing caiTiage,-— at least, 2 feet 6 inches, — from the shortness of the piece not 


Tbia, with full aliowance for waste, has been observed in Table II,, ^ Battery/ 
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allowing it to enter the embrasnre w'heii on its travelling carriage. In this ease all 
that can he clone is, to give the Gunners what cover can he ailowcd consistently with 
the scope of the howitzer, and hy the use of the mantlets, if brought %viiliin musketry 
lire after the guns of the place have been silenced. 

The same remark applies to carroiiades; they were used occasionally in tlse 
Peninsula. 


REVETMENT OF MORTAR BATTERIES, 

These, having no embrasures, require more stuff in the parapet. The superior slope 
is reversed. They are reretted like other Batteries wdien tlie materials are alnuitlaiil ; 
if not plentiful, and the Batteries are not seen into from the place, then perhaps a 
half-revetting, as with a row of gabions ; if the soil is stifi; it may he dispensed with ; 
hut if practica])le, revetting is in every way more satisfactory. 

The centres of tlm platforms to fire 
at45n r^2feen 

„ 22® I should he < 31 feet Ifrom the parapet, when near tlie place. 

„ IS”! UsfeetJ 

{ Heavy guns . . . 18 feet thick. 

SmuSr&r ■ 

Musketry ... 4 feet. 

SECTION IX. 

PLATFORMS. — COMMON OBLONG PATTERN. 

To lay a Platform well, as used in the last w^ar, the sleepers should lie in trenches, 
or, at least, as much of their front ends as is required to give them a slope of inch 
to a foot ; the intervals between must he completely and solidly tilled in with stones, 
and brought up flush with earth. If earth alone be used, it must be very well 
rammed. 

When three sleepers only can be allowed, as is sometimes clone in Breaching 
Batteries, there must be one under each wheel, and one in the centre. The Imrter is 
laid on and fixed to the sleepers. The planking is commonly all spiked down to the 
sleepers; but that mode is noisy, troublesome, and renders the removal and use of the 
materials again difficult. 

It is best, especially wdien there are five sleepers, to confine the planking by 
ribands isfld on it, and screwed* through it, at three or four points on each sitie, into 
the outside sleepers below. If the screws are well gi*eased before insertion they will 
bear several removals ; they should go through the sleepers, and may be fitted witli 
nuts, which last must be uppermost.— -Vide Plate III. figs. 3, 4. 

Platfoms with three sleepers laid parallel, and the planks only 12 feet long, are 
quite sufficient when the guns are not to traverse, which commoniy is not reqiiisne 
during a siege.. 

Where expedition is not necessary, it is important to have the sleepers well squared, 
and the planking of uniform thickness* 

I\Iortar Platforms, usually 8 feet square, are laid as above ; but in sandy soils, tluj 
difficulty of giving stability to the platforms is entirely obviated by the a 

fascine, or junk foundation, in two crossed courses at right angles to each other. 

The common, oblong Siege I%tfoim for guns on. travelhng carriages, 18^< 12', on 


' .AsrecommencIedalsoBy Sir John Jones, .m- his ‘'Sieges,’ and. used .in.the lasfcvrar; .'butsince then 
Lieut.-Coionel Alderson, Il.E., has proposed a platform which has been found to answer thus far, aiul 
of which the subjoined account, p. 112, is written by that Ofcr. 
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five sleepers, even when laid with screws and ribands, instead of the planks beiiio- 
spiked down, weighs ujiwards of 26 cwt. — Plate III. figs. 3, 4. 

J. F. B. 

MADRAS PLATFORM. 

The Madras Platform, used in the Indian Army, (Plate III. figs. 1, 2,) promises all 
the etliciency of the above, without its disadvantages, weighing only 7 cwt. Attempts 
have been made to apply the same principle to Mortar Platforms, but hitherto ur, suc- 
cessfully, as no reduction in weight has been eflected in consequence of the great 
strength necessary for the dififerent pieces. The common mortar platform, 8' x S'”, on 
four sleepers, with the same scantling as that for gun platforms, requires stiiif far 
more readily obtainable, and more convenient for transport. Both this last, and the 
Madras mortar platform, weigh about 8-|- cwt. 

In constructing the Madras platform care must he taken that the side pieces and 
transoms make one compact framing, the whole traversing on one front pivot, in- 
stead of on two or three, wiiich has been proposed, and which limits the extent of 
traversing, from the side pieces approaching each other, like those of a parallel rider, 
w-hen moved. * 

AH fastenings should be made with screws (instead of nails), which, if well greased 
when first driven, will admit of the whole being taken to pieces repeatedly. The" 
trail piece, A, is steadied by cleats, and merely drops into its place ; it will not be 
reqiiii-ed wiien garrison carriages are used. 


SIEGE GUN AND MORTAR PLATFORMS, INVENTED BY LIEUTENANT-COLONEL 
ALDERSON, R.E. 

1. The object of the construction of the Siege Gun and Mortar Platforms is to 
place the Artillery in Battery on hard level surfaces, capable of retaining their 
position and of enabling the Artillerymen to make correct practice with fewer men 
from the facility aftbrded for running the gun or mortar up after each dischai-'>-e 

2. As these works have generally to be laid under fire, and frequently durk- the 

mght, the more simple their construction and the more uniform their parts" the 

better,, &c. ^ 

3. The Gun Platformnowtobedescribed, and which has been satisfactorily proved 
by he Royal Artillery practice at Woolwich, has therefore been made to consist of 
baulks of uniform length and scantling, which serve for both sleepers and deck 

Each baulk is a piece of fir timber 9 feet long, 3-^ inches thick, and 5 inches wide 
and weighs about 37te., sufficiently light to be carried to the spot by one man, 
fte plMfonn""^ aibmumtion; and, being universal, it wiU fit into every part of 

4. This is the mmmum size; but, if made on the spot or in the field, the principle 
niaj It equally adapted to any other increased dimensions; and thus render LailaL 

lloni- “ and 

by 9,trin crsS 15 feet 


46 baulks, with 47 trenails, (10 inches long and f inch dia- 
meter, each of which makes 4 dowels, 24 inches long,) 1 oak 
trenail being arWed for the rear centre pin of platform 

9 round iron pins, 11 inches long, including the eye 

10 iron slices, and 20 inch screws . 

Total weight 


cwt. qrs, !t»s. 


15 0 22 
0 0 18 
0 12 


15 2 14 
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Figs. 1 and 2, Plate IV., represent a baulk of the above-named dimensions, with 
eight holes bored inch deep and | inch diameter, at the distances specified, four 
on each of two opposite sides, both sides being alike ■when taken from opposite 
ends. 

Oak dowels, 2-| inches long and f inch diameter, (four of which are obtained from 
each trenail,) are then introduced half their length into the holes ; on one side of each 
baulk (figs, 1 and 2,) b, c, d, represent the dowels, and /i, the holes. 

5. Into the end of the dowel wliich enters the baulk, a fox wedge (fig. 3,) Is intro- 
duced to prevent the dowel dropping out. The dowel is then inch witiiiii the 
baulk, and projecting the same beyond it ; this projection fits into the holes of the 
next baulk. 

6. Ill order to lay a gun platform, take any ten of the baulks, and dowel them to- 
gether tivo and two, as sliewm at C, D, fig. 4 ; each two baulks will then form one 
sleeper, 15 feet in length. 

7. It is to obtain this length that the holes are bored at the distances specitied. 
Two iron shoes, 2 inches broad and inch thick, are then fitted in, and fixed witli a 
sman screw, as shewm in figs. 4 and 5, to keep the sleepers steady. 

8. Fig. 6 shcw'S hoiv the sleepers may be made 18 feet in length from the same 
baulk, should it be requisite, from the nature of the ground, to prevent the trail of the 
gun recoiling off the platform, which a 32-pounder invariably does with Service 
charge, -when the platform is 15 feet in Bfegth, laid with the usual fail to front of 
f an inch per foot. 

Each platform requires five sleeepers, which must be laid in the space of 9 feet, the 
width of the intended platform, as shewn in fig. 4. 

9. The platform is now laid in the usual manner, by excavating trenches to receive 
the sleepers, and, after levelling them with the field level, securing them iu their 
places, by filling in the trench on both sides of the sleeper, and ramming it w^ell, 
taking great care not to injime the sleeper. 

10. Prior to commencing the laying the platform, holes f inch in diameter must 
be bored 2| inches, from one end of each sleeper, and that end is to be placed at the 
front of the platform. 

11. Next take any one of the baulks, and lay it transversely on the ends of the five 
sleepers, over the holes thus bored, and bore five similar holes through the baulk im- 
mediately over them, as shewn in fig. 7. 

12. Place five iron pins through these holes of the transverse baulk, and tliroiigli 
the corresponding holes in the ends of the sleepers ; the position of the sleepers in 
front will then be secured. 

13. In the rear, a baulk must only be placed over the ends of the sleepers as a 
guide, but without boring either, since the eA'act place for the holes cannot he deter- 
mined until the last baulk of the platform is laid, because it is not ^lecesmirif tlmt 
all the baulks should be of one width. 

14. "When the last baulk of the platform is laid, bore through it and the ends of 
the sleepers, as in front ; insert the pins, and the platform is complete. 

15. The centre rear pin is to be an oak trenail; it will then be flush with th(‘ 
platform, and let the trail of the gun recoil without meeting with any impediment. 

16. The platform thus laid is a clear uninterrupted surface of 15' x 9', with tlie 
exception of the heads of the pins front and rear, a portion of which is shewn com- 
plete in fig. 4. 

17. In the construction of this kind of platform, the holes in each l>aulk must be 
bored at precisely corresponding distances and heights ; and this will be easily done 
by a dowel box, fig. 8. 
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4 4 4 represent the l3ottom piece, for which the carpeiiter^s bench, if long 
ciiongli, may answer. 

4 the end piece placed transversely. 

m, w, the front piece through w^hich the holes I, 2, 3, 4, at the proper distances 
and lieiglit, are to be bored. ' 

3i, B, the rear piece or cleat.. 

0 , 0 , 0 , 0 , four wedges to keep the baulk, P, close to the front piece. 

One side of the bauHc is then bored through the holes 1, 2, 3, 4, with a centre bit ; 
the baulk is then cut otf the proper length by the giiage shewn by the saw kerf at g. 
The baulk is then taken out, turned over, and end for end being replaced and wedged 
up, the opposite side is bored as before. 

In this way every baulk will be similar in every respeet. 

IB. Iron pins and shoes have been introduced in the construction of these plat- 
forms, to enable them to be easier relaid during the siege ; but for all the purposes of 
strength the wooden pins or trenails will. answer; and the shoes, excepting in bad 
ground, may be dispensed "with, or made of wood, if .required. . 

19 . .In taking to pieces a platform thus laid, the wooden pins or trenails, must be 
chi veil or bored out, and fresh provided if the platform is required to be relaid. 

MORTAB PLATFORMS. 

Platfona for 8-incli and lO-incli Mortars. 






LJ f 


of (km I'lntforms. de^ciibtd in the construction 

A mortar platform of this hind wiU consist of 


cwt. qrs. t{)s. 


1 


24 bauUis / i- 7 3 oo 

L G as sleepers j ^ ^ 

12 iron pins . . . ...0 0 2-1 


Total 


8 0 IG 






■p- 
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This wili form a platform 9^ x T 6^' ; the decking can be dimmishcd, or increased 
to 9 feet square, as may be deemed necessary. 

The ends of the sleepers will necessarily project in a platform of the above dimen- 
sions; slionld they be in the way, they can be cut otf where the deck ceases; this 
will, however, prevent these sleepers from being used in any other description of 
platforms. 

This platform has, like the gun platform, been satisfactorily proved by the Royal 
Artillery at Woolwich. 

SECTION X. 

TEAVERSES. 

Ail Batteries of more than three pieces should have splinter-proof Jraversesj to pro- 
tect the Gunners from the effects of shells. One between every two giins Js generally 
sufficient. They are made about 6 feet thick at base, and about 6 or 7 feet high. 
¥ide %. 5, Plate IL 

A passage 2 feet wide is left, to enable the Gunners to get out of tlie way when a 
shell falls in the Battery, l)etween the traverse and parapet. Its length should extend 
to the tail of the platforms. 

If the Battery is subject to be enfiladed, even by ricochet, as is very common on 
the crest of the glacis, the traverses must he at least 10 or 12 feet thick; and such 
being generally Sunken Batteries, as Breaching and Counter Batteries, the lower part 
of the traverse is left; of the solid ground, 

' J. F. B, 


SECTION XI. ■ 

MAGAZINES. 

The Magazine recommended is that given in figs. 2, 3, 4, Plate 11., as proposed by 
Major-General Pasley. 

The lean-to principle is preferable to that in which the walls are carried up perpen- 
dicularly. 

The baulks should be immediately covered with a tarpaulin, and every precaution 
taken as to drainage. 

A magazine of these dimensions wdll stow at least 64 barrels; or enough for tliree 
24-pounder guns for one clay, at 240 rounds per day. There should be a separate 
magazine for every three or four guns, though in the same Battery : 6 feet in length 
of magazine per gmi is an ample allowance, at the above rate of consumption. 

The entrance of the magazine should not he less than 20 or 25 yards in rear of the 
platforms. In * Blindage/ Plate III. fig. 4, a section is given perfectly applicable to 
magazines, 

, , :J. F.,B, 

TRACING ANB EXECUTION OF . A TRIANGULAR FIELD MAGAZINE, 

Abridged from Major-General Fasley’s ‘ Practical Operations of a Siege/ 2nd edition. 

Vide Hate II. 

“This is represented in the annexed diagram, in wMch the body of the magazine, 
measuring, 19 feet by 8, is supposed, to have been laid out piurallel to the face of the 
Battery. : ' 


VOB. I. 


K 
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111 preparing to place the frame-woi*k of the body of the magazine, the two sleepers 
for receiving the stanchions and struts were laid parallel to each other, at the clear 
distance of 6 feet 6 inches apart, in grooves properly prepared, the former being laid 
horizontally, and the latter at an angle of 45 dcgi’ees. These occupied about 15 
feet of the length of the excavation of the body of the magazine, the rest of which 
belonged to the passage. 

“ When tlie two sleepers were laid, and the stanchions and struts were connected 
with eacli other, and fitted to their respective sleepers by pairs as soon as possible, 
and the stanchions were secured by wedges or otherwise, to keep them steady for the 
present, — the four passage frames were then placed, one in the direction of the 
stanchion sleeper produced ; the other parallel to it, at the distance of about 1 1 feet 
to the rear, that is, a little in front of the alignment marked for the front of the rear 
trench t tlie other two were then set up at equidistant intervals between these tw'b. 

“Tills aiTangement is represented in the annexed figure, in wMch the Roman 
numerals L and 11. represent the two sleepers, shewing the mortises or notches for 
the stanchions and struts of the frame-work of the body of the magazine, whilst the 
numeral figures I, 2, 3, and 4, shew the positions of the passage frames. 



“ The sheeting planks were then introduced between the stanchions of the body 
of the magazine, and the side of the vertical excavation adjacent, until the whole 
of the sunken part of the magazine was lined with wood-wmrk on that side: after 
which the upper was revetted by about three courses of fascines; the sheeting and 
fascines together being so arranged, as just to cover a space of about feet in 
height from the sole of the excavation upwards. The splinter-proof timbers w^ere 
then hud, iu the iuten als between the triangular frames of the body of the magazine, 
with ihc foot of each resting on the strut sleeper, and the top of each lying against 
the uppermost course of fascines* At the same time, the extreme end and the two 
sides of the passage w^ere lined with sheeting planks, excepting of course that part of 
one side which was left open to communicate with the body of the magazine. 
The whole passage, mcluding the extane end of the body, was there covered by 
splintcr-proof timbers laid horizontally over all the caps, which being done, the 

timbers ivcre to he covered by tai*paulins. 
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^‘In placing tlie sheeting, fescines, and timbers, the whole of the men WTre re(|ihred 
to hand those materials, which had previously been laid near the spot. As soon as 
the above were disposed of, the labourers* work again proceeded until the magazine 
was finished. About tlmee, and not exceeding four, men were employed as rammers; 
the remainder as diggers and shovellers. In consequence of its being impossible to 
dispose of all the first excavated portions of earth properly, until the magazine w as 
covered in, as many men as possihie vvere employed as shovellers, liy whom the loose 
earth, especially that in rear of the magazine, was thrown upon the parapet, until it 
attained the dimensions specified.” 

For dimensions of the magazine see Plate II., figs. 2, 3, 4, 

SECTION XII. 

REMARKS ON SIEGE BATTERIES, PROM NOTES OF MAJOR-GENERAE SIR J. F. 

BURGOYNB, R.E. 

The most difficult operation of a Siege is the execution of Siege Batteries, and 
requires the best Officers to be employed. 

it is here that regularity and system are most particularly necessary’ to arrange the 
men and stores in such manner that there may be no delay and confusion. 

The quickest mode of making a Battery (though hut of rare occurrence) is by 
raising the parapet .entirely of materials brought from a short distance in baskets ; or 
with wmobpacks and sacks of earth, &c,, thrown in. In this w'ay, the revetting, and 
laying platforms, can he commenced at once ; but the mode is only applicable to a 
small quantity of work, such as a single Battery for a few’ guns ; and even then, the 
working party must be very strong, the arrangements good, the baskets numerous, and 
the supply of earth near at hand and abundant. 

The next quickest is the Half-sunken Battery, in which the earth is got partly ont 
of the interior (excavated to about 18 inches deep), and partly from the ditch. This 
may be expeditiously done, and the stuff for the parapet sooner obtained. The 
most usual mode, however, is to raise the Battery entirely above ground by excavating 
from the ditch. 

The longest and most inconvenient method is that of the Full-sunken Batter)’, 
where the interior is sunk to the depth of the genouillere, unless the gj'ound, by falling 
immediately from the hack of the parapet, prevents the excavation being so very great 
before the platforms can be laid, as it must be in level ground. In executing this 
sort of Battery, care must be taken that the natural ground does not interfere with the 
fire of the guns, and a very slight swell will do this.* 
tig. 4 . If the Battery is on the side of a hill sloping towards the place, the work in the 
interior will become excessive ; as happened at the siege of Ciudad Rodrigo, where, at 
the tail of the platform, the depth to be excavated wais 6 or 7 feet. 

ELEVATED battery: BUILT ON THE NATURAL SURFACE .OF THE GROUND. 

The best, the ordinary, and safest mode— that of excavating the wiiole from the 
ditch— .may he done thm : — 


The foot of the interior slope of the parapet (which is the regulating line in all 
instances) is first accurately laid out; then a parallel line, at the distance of 29 feet, 
gives the interior edge of the ditch, Plate I. fig. 1. 



* Itraior-General Fasley very judiciously recommends, in determining the position of a Gun Bat- 
tery for direct firing, that in tracing a Battery, the person should kneel or fie dowm, looking towards 
the fortress, in order to guard against the inequalities of ground, and to be certain that the guns can 
lilt the object. 
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The workmen to be placed along the ditch on the line a, 4 feet apart, or 5 men 
])er gun. 

Tlic depth of the ditch to he 6 feet, to obtain the earth for the parapet, and the 
task, (if that system be adopted, and particularly if they have a double set,) which may 
well he 4 feet wide, and 6 feet deep, should be complete in 24 hours. But as that 
\\()u}d bring it to a tinish at nigbt (Batteries being nearly always commenced at 
dusk), the additional hours to next morning will afford ample time. 

A party of 3 men per gun to be on^tbe berm to throw forward the earth for the 
parapet, and give a good backing to the interior revetment ; they must keep tlie berm 
perfectly char all night : this is a point of great consequence, and most particularly 
to be attended to, because these men, being more exposed, are more liable to shrink 
from their work. At morning, the whole of the earth should be close to the interior 
revetment, and not a particle of it on the berm, which can only be done by keeping 
the men at this work from the first, and not putting it off till the morning ; they 
slmuld also have a relief, or double set; or, in other words, the working party should 
all take their turn in this dangerous duty. 

Three men per gun will also he necessaiy for ramming the earth well, paiiiculaiiy 
near tlie interior of the parapet : this also is a point of great consequence, and very 
apt to he much neglected ; the earth settles exceedingly from the concussion of the 
firing ; so much so, that the merlon will sometimes be seen almost entirely settled 
down, and leaving the revetting of long fascines standing nearly by itself. In 
Sand-hag Batteries (where those flimsy materials — sand-bags — are soon demolished), 
the embrasures clioak, and the merlons settle so that the crest of the parapet is soon 
reduced to a waving line, at most not more than 5 feet above the ground. 

At one end of the Batteiy, a narrow ramp must be made to communicate with tlie 
ditch, and enable the reliefs to pass under cover. 

The attention of the Ofiicers will be much required, 

1st. To the men in the ditch, that they work hard, and do not cut away from the 
escarp, which they are apt to do. 

2n(l To the men on the berm, and rammers, that they remain steady at their post 
and work. 

With these, and the bringing up the various stores in me,— revetting the Batteiw, 
—laying platforms, — and making magazines. Battery duty becomes a most arduous 
undertaking, and one that requires nice management to he completed with expedition. 

The French mode of excavating the ditch in the shortest time, is by a second iw 
of workmen, 6 feet from the first, not covering but chequered with them: thus, 
instead of placing one row of men 3 feet apart, which would he crowded, each 
alternate man is moved out in another line 6 feet from the first ; then, the whole 
working in one dh'ection from the Battery, there will be room for the second row to 
throw the stuff through the intervals of the first. But independently of the difficulty 
(which they acknowledge) of carrying this into execution in the night, and perhaps 
under fire, the excavations rvill be inconvenient to work in on the following day. 
Hence a single row, 4 feet apart, is preferable. 

HALF-SUNKEN BATTERY. 

In the execution of these, a row of men, 4 feet apart, will be wanted for the excava- 
tion of the interior of the Battery, which may be about 18 inches deep. These men 
will he occasionally interrupted as the revetting goes on, hut not seriously so. The first 
row of fascines may he laid before the excavation is comiiieiiced, it being understood 
tliat the fiiscines of the excavated part are to supersede the hm*ter of the platform. 

1 he guns must be all ready, with a good access made to the Battery, that they may 
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be run in during the last hour or two of dai’k, when they will lie against the merlons 
i till the platforms are laid. 


f 

riiitc I. fig, 3. 






FULL-SUNKBN BATTERY. 

It would appear, at first sight, in these, that having nothing to raise but t lie merlons, 
the work would be much diminished; hut the sinking of the whole interior to a depth 
of 3 feet, with a sufficient passage to the rear, leads to greater labour than that of 
raising the parapet entirely from the ground, since a Sunken Batteiy must hav(^ a 
width of about 30 feet, not to he very crowded and inconvenient.* The stutViluit 
will about complete such a Battery will he had at the cleptli of 2 feet G inciios or 3 
feet, by which we gain that height of solid parapet formed of the natural ground, and 
a somewhat speedier cover for the men; hut the mconveiuenees are so great, on ser- 
vice, that it cannot be approved of, or considered even the quickest w^ay, for the follow- 
ing reasons:' — 

1st. The men will cut the 1st trench to the depth of 3 feet to gain cover, 6 inches 
of which must be afterwards filled in again. 

2nd. As the excavation enlarges, the distance to throw the eai’tii becomes great, 
and indeed requires an additional row of men. 

3rd. No platforms can be laid, nor traverses made, nor the revetment carried on, 
nor even materials brought in, until the excavation of much of the interior s|)ace near 
tlie parapet is finished : hence not nearly so many men can be employed at the saiiui 
time as in a Battery entirely raised from the ground, and the materials taken from tlie 
ditch, wdiere all things may go on together. 

4th, When a parallel is to l)e converted into such a Battery, — the most commou 
case in which it occurs, — the parapet must be made up solid, and the embrasures 
cleared out aftenvards :t in this, the excavation becomes considerable, which may be 
easily conceived by adding to the bulk of the embrasure (as finished) that at the 
clieeks which must be removed to obtain a foundation for the lining; and remem- 
bering that the newly thi-own up earth is so loose, even when rammed, as to require 
a great slope to stand whilst the revetting goes on: the consequence is, that in iiuj 
impalience to open them, which appears at first hut a trifling operation, tlu'v are 
almost invariably badly done, — in Irregular directions,— -and the inoulii of the embra- 
sure never so open or so low as it ought to be. 

5th. The foundation will be so uneven that the laying of the platfomis becomes 
tedious, and very frequently ill done. 

6th. The interior of the Battery is difficult to di*ain, always confined, and shells are 
caught by the reverse slope of the excavation. 

7th. Magazines, being on the level of the natural ground, are not so well covered 
by the parapet. 

The principal case where this mode may he advantageous, and time gained, is uhere 
a parallel has been made, and part of it is to be converted int o a Battery, inistcad of 
eominencing a fresh one in front: in this instance a considerable ]>art of the work is 
already executed, and may he continued during the day, whilst a new eomnnmieation 
is being made round its rear; — ^it is thus that the Batteiy may he said to be quickly 
executed, counting from the time of comiueneing its conversion to anew purpose. 


\ * When the fire of the place is still able to plunge into the Batterv», even this may not lie allowed, 

us the rear beeiaues so much exposed. . 

t An eviiknit loss of time, and an incoiweuient practice: it can only be of servict? when the Battery 
is to be thrown up some time before it is opened, and the positiou rendered imperative by eircuiu- 
stauces. 
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These reiBarks suppose the natural ground to he level and perfectly open in frontp 
without any impediment to the fire : if it falls greatly to the rear, there is a great 
advantage in sinldng the interior. On the crest of the glacis there are many reasons 
that make it necessary. (Plate I. fig. 6.) If the ground rises to the rear, excavation 
is unavoidable, but the labour is enormous. — ^Yide Plate I. fig. 4. 

As in Full-sunken Batteries the natural ground forms the sole of the embrasure, it 
cannot (when level, or rising towards the place) be cut a’Way to admit of guns being 
depressed, as required in Breaching and Counter Batteries, where the platforms may 
even have to be raised. When this necessity for depression can be foreseen, care 
must be taken to leave the bottom of the trench higher than at other points. It is 
always easy to reduce, not so to replace. 

The preceding details refer to Batteries perpendicular to their line of fiire, 
or nemiy so. It seldom happens that they are required with such an obliquity as to 
render a Cremaillere Battery necessary, except on dykes, and banks of rivers. At 
Salamanca, one instance occurred during the late war; hut there it was cut out 
of a heap or hank of ruins ; thus greatly simplifying the operation, which, when this 
description of Battery is built and revetted from the ground, becomes extremely 
troublesome. It has however one advantage, that traverses are not so necessaiy. 

SECTION xni. 

POSITION AND CONSTETJCTION OF FIELD BATTERIES. 

The position of Batteries ought always to be on the most commanding and most 
advanced points, in order to discover the country to the greatest possible distance, and 
to produce a cross fire on that space which the enemy would have to march over in 
attacking the position. 

If there be in front any road or passage, which the enemy would be obliged to 
follow, or any grove of trees which there is not time to fell, or any kind of cover 
whatever which cannot be removed for want of time and means, — we must begin by 
marking the place for a certain number of pieces to hear on these objects in propor- 
tion to the whole number of which the Battery is to be composed, not forgetting 
those which are necessary to produce a cross fire corresponding with the other 
Batteries. ■ • ■ 

However, in the uncertainty we must be with respect to the manner in wdiich 
the enemy may form his attack, and how he may dispose his line or columns, 
it is always advisable to some embrasures more than there are guns in the 
Batteiy. ; , ■ 

It does not always happen that the position commands all parts of the country in 
front and on the flanks,— on the contrary, frequently, whether on the front or flanks, 
tlie potion may he on the edge of a valley intersected by a river or rivulet, the 
passage'fwhich it is necessary to defend; and the opposite banks are of the same 
lieight, and not more than 800 or 900 paces distant. In this case, in advancing on 
the salient points, the first attention is to preserve, at least, equality of height with the 
opposite hank. But if the slope in front be not regularly formed en glacis, hut 
uneven or forming a double slope, the consequence is, that from our position we 
cannot discover all the ground in front ;— it will he necessary to take down the guns to 
that part of the slope that sees the whole of the valley. As this will he com- 
luauded by the opposite ground, and there is little time to cover the guns sufficiently, 
we must erect also a Battery in its rear for our heaviest guns to hear on the opposite 
siJot most favourable to the enemy, preserving an equal height, or greater, if possiliie. 

Having established the principal Battery, it is then necessary to take into conside- 
ration the principal debouches of which the enemy might make use ; namely, the 
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great roads, bridges whicli cannot be destroj^d, or from some reason preserved, and 
tlie places where lie is most likely to cross either by fording or pontoons. 

When the ground of the position is not en glacis, and from the summit we caunot 
defend, the slope in its whole length to the bottom of the valley, irreffulai'iti(*,s of tine 
groimd must be taken advantage of % a cross flanking lire. But it is indispensable 
that the right and left of the Battery he covered by traverses from the fire of tlie 
opposite ground, and avoid at the same time being commanded within grape. 

The use of traverses being only applicable to wnrks intended to the bottom of 
the hill, it may be necessary to dispute the passages by a direct fire, from a Batteiy 
half-way down the hill; this can only be done by raising parapets to a siitricieiit 
height to cover the carriage in its mdiole length, so that it can only be s<ien tbrough 
the einhrasiu-e, which need not be very large, as it is intended to bear on only one 
passage. — (See Profile No. 1, Field Battery.) 

The most expeditious method to form these Batteries is to take the level of the 
ground for the sole of the embrasure.— (See Profile No. 2.) 

The Artillery thus placed in advance will re/ire, after having defended these 
approaches, through the intenmls of the line of position. 

If the irregularities in front of the position are not very consideralde, instead of 
advancing down the hill, it will sometimes be sufficient to raise the guns 2 or 3 feet 
in certain directions (see Profile No. 3), to discover the whole of the slope and see 
the enemy every where. This will be preferable, particularly when we. cannot so 
advance without subjecting ourselves to command from the opposite lieigliU, which 
occasions great lahoiir in forming traverses and sinking trenches, to remedy the evil 
of heing commanded at a small distance. 

Corntmotion. — Profile. 

The Thichiess of parapets against musketry need be only 3 or 4 feet. 

To resist canon at a distance of 1200 paces, 9 feet will be sufficient; and in all 
cases, and at the nearest distances, 12 feet will resist the nearest Artillery used in the 
field. 

The Ileighi of the parapet above the platform in front of the gun cannot exceed 
3 feet, hut in the space between it is raised to 4 feet 4 inches this relates to ground 
not commanded. — (See Profile No. 4.) 

When coiiimanded, the parapet must he raised, or traverses formed, as drcuin- 
stances may rec|iiire. 

Tim four following profiles are of the description required in the field for Batteries. 


Profile 1. 



Profile 2. 
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BATTERY TABLES. 

In the following Tables no difference is made with reference to labour, tools, anci 
materials in the description of Battery, whether Elevated, Sunk, or Half-sunk; one 
sufficient allowance being made for all in any soil except hard gravel or rock r 
20 feet length of parapet per gun, or 23 feet per mortar, is allowed for each piece ; 
and is taken, with its labour, tools, and materials, as the unit. A like quantity 
is assumed for each epaulement, and one-third for each traverse, on account of 
additional labour, &c., in the extra length of parapet it entails, as well as in its own 
construction : in Breaching and Counter Batteries frds per traverse is given. 

The gun and mortar are placed on the same footing, as the w^ork in the 3 extra 
feet in the latter may he set against that in the embrasure of the fonner. Full 
allowance is made for waste in fascines and sand-bags: the apparently excessive 
demand for the latter is, how^ever, the result of much experience in the field. 

In Gabion Batteries, a full revetment of gabions has been omitted as objectionable; 
but as there are cases when enough may he obtained for one row on the ground, and 
the rest completed with fascines, or sand-bags, provision has been made for this 
in Table IL 

BATTERY TABLE 1. 

DIMENSIONS FOR SIEGE BATTERIES. 


Thickness of parapet at top , 
Height of parapet* . . . . 
Distance of embrasuresfrom \ 
centre to centre . . , J 
Interior opening of embrasure 
Exterior ditto (—I thick- T 
ness of parapet) . . J 
Height of genouillere, fori 
travelling carriage . . j 
Height of geiiouiliere, fori 
gaiTison carnage . . . j 
Width of berm . . . . . 
Depth of ditch .... . 
Width of ditto at top . , . 
Ditto ditto at bottom . . 
Platform for travelling carriage 
Length 
Breadth 

Ditto for garrison carriage 
Length 
Breadth 


in Half-sunken Batteries, 5 ft. 6 m. or 6 ft. In Sunken Batteries, 5 ft. 


Slope of platform . per foot 
Interior slope of parapet, — 1 
from -|rth to ird height . J 
Superior slope . . per foot 
Dittoiiiortarbatteries,when 1 
reversed . , per foot J 
Exterior ditto mortar batte- 1 
ries, if not revetted, per ft. j 

Distance of traverse from 1 
parapet . . . , . . j 
Length of traverse = that l 
of platform . . . . j 
Breadth of traverse at base . 
Ditto ditto at top . 

Length of epaulement, — I 
sufficient to protect the l 
rear of the battery . . J 
Mortal’ platforms, from 1 
centre to centre . . f 



Materials. _ I Materials. I Materials. Tools. Labour. I Materials. Tools. Labour. 


BATTERY TABLE II. 

CONSTEUCTION OF BATTERIES FOR THE DESTRUCTION OP THE DEFENCES. 


Labour, Tools, and Materials for Parapet, Epauleinents, and 
Traverses ; not including Platforms or MagaKines. 


FASCINE BATTERIES. 

Sappers, or Acting ditto ; Revetters . . 
Line ; Diggers, Shovellers, Rammers, and As- 
sisting Revetters , . . , , ^ , . . . 

Totaliabour . 


3 Guns 
and 

2 Epaule- 


4 Guns, d Guns, 
2 Ejtaule- 2 Epaule- 

ments, , ments, 

and and 


ments. l Traverse. 1 2 Traverses. 
Unit X 5. Unit x 6|. | Unit x sf. 


■ Pickaxes ........... 

Shovels. . . .... ..... 

Rammers 

Hand saws . . . . . .. . . „ . . . 
Fascine mallets . . . ... ... 
Tracing pickets for embrasiires, 4 feet long 
Small ditto 1 f . . . . 


Crow-bar 
50-feet tape 
Field level 


per Battei 7 


{ Revetting parapet \ 

csg'jri! 

eachepaulement J 

Pickets for ditto, 4 feet long 

Gabions for traverses, 3 ft. high x 2 ft. diameter 


SA'NB-BAO BATTERIES. 

Sappers, or Acting ditto ; Revetters ... 3 

Line ; Diggers, Shovellers, Rammers, and Fillers 18 

Total labour ... 21 


Pickaxes 

Shovels. ........... 

Rammers 

Hand mallets 

Tracing pickets for embrasures, 4 feet long 
Small ditto "1 f . , . . 


■per Battery 


Croiv-har 
50-feet tape 
Field level 


Sand-bags, l-bushel 


Revetting 
and einbr 
Revetting 
each eiiar 


ng parapet! gOO 

nnbrasures J 
,ig end of! (300) 
epaulemeut J ^ ^ 


Gabions, 3' x 2' diameter . 

(Sand-hags for traverses, if gabions cannot 1 
be had) J 


JABION’^'* batteries. UPPER HALF FASCINE. i 

Labour and Tools. — Vide ‘ Fascine Batteries.^ j 

" Gabions, 3' X 2' diameter . . . . . , . . 12 ! 

{ Revetting parapet and \ . * 

embrasures * . J i 
Revetting end of each i I -. g. 
epaulenient . . J ^ 

^ Pickets, 4 feet long . ,j,.119 , 

UPPER HALF SAND-BAG., , 

Labour and Tools. — Vi,de ‘ Sand-bag Batteries.' 

'' Gabions, 3^ X 2' diameter 12 

{ Revetting parapet! 
and embrasures j 
Revetting end of! 

each epaulement J ! ^ 

* Or cask. Beef and pork tierces, or rum hogsheads, give dimensions nearest to those of 
t Including for traverses. t Inciuding for the ends of the epaulements. 
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BATTERY TABLE IIL 

CONSTEUCTION OF BEBACHING AND COUNTEE BATTERIES. 




<u 







o « 



4 Guns 

6 Guns 

! I^aljonr, Tools, and Materials, for Parapet and Traverses ; 

’■§ §*3 



and 

and 


not inckiding Platforms or Magazines. 

WOP 

2 Guns. 

3 Guns. 

1 Traverse. 

2 Traverses. 



Unit. 

Unit X 2. 

Unit X 3. 

Unit X 45 .* 

Unit X 7 I* 

s' 

f Sappers, or Acting ditto 

6 

12 

18 

28 

44 

Line ; as Labourers, according to localities . 


tt 

tt 

tt 

tt 


Total labour . . 

6 

12 

18 

28 

44 


r Pickaxes . . . . . . ... . . . 

6 

12 

18 

28 

44 


Shovels ............. 

6 

12 

18 

28 

44 

w 

Crow-bars 

1 

2 

3 

4 

6 

1 ^ 

Hand saws 

1 

2 

3 

4 

6 

H 

Faseitie niallets 

3 

6 

! 9 

12 

18 


Field level, per Battery 

50-ft. tape, ditto 

1 

It 

tt 

tt 

tt 


1 

It 

It 

tt 

tt 


" Fascines, 18' x 10" diameter ...... 

7 

14 

21 

33 

52 

o5 , ! 
3 ' 
*o i 
c3 

Pickets for ditto, 4 feet long 

Sap gabions, 33" x 20" diameter, for para- 1 
])ets and embrasures j 

50 

100 

150 

231 

364 

24 

48 

72 

I 

112 

176 

i 

Gabions, for traverses, 3' x 2' diameter . , 

^ Sand-baus, l-busliel 

48 

99 


48 

96 


100 

200 

300 

400 

600 


* Applied in Tools, only to pickaxes and shovels. 


I 
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Magazines for 3 Guns, at 240 rounds per Gun. 

Bee Plate II. I 


Magazines. 



1 

2 

3'' 

4 ■ 


Sappers ; Revetters and Builders 

4 

8 

12 

16 


Line ; Labourers to ditto . 

„ Diggers, Shovellers, and Rammers to Magazine 

6 

12 

18 

24 


10 

20 

30 

40 


„ forming communication with Battery . . . 

16 

32 

48 

64 


Total . . 

36 

72 

108 

144 


Pickaxes ............... 

12 

24 

36 

48 


Shovels 

14 

28 

42 

56 


Rammers . , . . . , . , . 

3 

6 

9 

12 


Mallets, hand ... . , . . ... . ' . . . . 

2 

■ 4 

6 

8 


Saws, hand .............. 

2 

4 

■ 6 

8 


Hammers, large, claw , 

2 

4 

6 

8 


Spikes, 6-inch 

50 

100 

150 

200 


Gimlets to ditto 

2 

4 

6 

8 

o . 

r Baulks,^ 10' X 6" X 6" 

30 

60 

90 

120 

11 

Sills, (1 cap and 2 ground,) 15' x 6" x 6" .... 

Stanchions, f 6|' x 6" x 6" . 

3 

6 

9 

12 


5 

10 

15 

20 

s'! 

Mining frames and sheeting plank. Bays complete , 

3 

6 

9 

12 

I- 

Tarpaulin, 17' X 12' 

If revetted internallv (the back and 1 end) with 

1 

2 

3 

4 

Planks only; planks 15' 1 x 1' x 11" 

9 

18 

; 27 

36 


» 1 


14 

1 21 

28 

Fascines only; fascines 15'1 x 10" diameter 1 

10 1 

20 

30 

1 40 


7 '/. 

■ 9 1 

18 

27 

! 36 

Half fascine, half plank; fascines 15' 1 x 10" diameter . . 

^ i 

12 

18 ' 

i 24' 


„ 7 '/ 

9 ! 

18 

27 ■; 

36 


planks 15' x 1' x L|" ..... I 

6 1 

12 

18' 

24 

' Gabions only ; gabions 3' high x 2' diameter ..... 

■22 

44 

■ 66. 1 

88 

Half gabion, half plank ; gabions do. do. 

14 i 

28 1 

42 

56 


planks 15' X 1' X l|" 

6 

■ 12 i 

18 

24 

Sand-bags, only ; sand-bags, bushel ' 

450 

900 

1350 

1800 

Half sand-bag, half plank ; sand-bags, bushel ....... 

300 

600 

900 

1200 


planks 15' X 1' X 1"|" . . . . 

6 

12 

18 

24 


* General Pasley luentions since then, however, the_ French experiments, at Met*/, hear ont the 

Judgment of Sir .J. F. Burguyne, IVoin wluun the sc-antling is taken as sufficient ulicii cuvercd, as 

shewn in the transverse sec’tie'n of this magazine, 

^ t Not including tenons. It is assumed that the stanchions, cap sill, and ground sill, are sent with mor- 
tises and tenons eompletc. 
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BATTERY TABLE V.— Vide Pxate III. 



BATTERY TABLE VI. 

madras platforms. — VIDE PLATE III. 


1 

Labour, Tools, and Blaterials ; laying only. 

1 Gun or 
Howitzer. 

2 

3 

4 

6 

s* r Carpimters . . . 
j ) Labom-ers, cutting trenches, &c. &c. . 

^ Total labour , . , 

2 

2 

4 

4 

6 

6 

8 

8 

12 

12 

' 4 

s 

12 

16 

24. 

pick * . . , . 

Augers, -|4nch ... 

Hammers, claw, large . 
g Levels, field. . ' . . - * * ’ *' * 

i ^ Mallets, hand ... 

1 hammers, earth . . . , / 

\ Serew-di'hers . * ' * * * * * 

^Spades ... * ' * 

r Side pieces, complete . 

Trail piece, ditto . . * * 

,. l>iece> or front transom . . ‘ ' 

r| Iransoms, centre and rear . 

*g J Sleepers, 10 ft. long ...**** 

rt it 8 ft. 3 ill. , . 

»» ^ ft. 6 in., and pivot , . . 

it 6 ft, , , ^ 

Lon tie-bolt and nut . 

L Screws-— 54uch : No, 231 

1 

2 

2 

1 

1 

1 

2 

2 

1 

1 

2 

1 

1 

1 

1 

1 

24 

2 

4 

4 

2 

2 

2 

4 

4 

4 

4 

2 

2 

4 

2 

2 

2 

2 

2 

48 

3 

6 

6 

3 

3 

3 

6 

6 

6 

6 

3 

3 

6 

3 

3 

3 

3 

3 

72 

4 

8 

8 

■ "■4: 

, 4 

V '4 ... 

8 

8 

8 

8 

4 

4 

8 

4 

4 

4 

4 

4 

9G 

6 

12 

12 

.'6 

6 

6 

. ,12 

12 

12 

12 

6 

6 

12 

6 

6 

6 

6 

144 

. . 




. j . ■■ 













tiffiufrf 




/jr>-tu7wm mJ Fed rn'ile. F I'l d- 


■{.un. 


ireut 
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BATTERY TABLE ¥11. 


LIECT.'-COLOISr.EL ALBERSOn’s GCN .PX<ATFORNf. VIBE FIXATE IV. 


Labour, Tools, and 3\Iaterials ; laying; only. 

1 Gun or 
Ilowitzer. 

2 

3 

4 

6 


18 -ft.. platform, for gens on 

TRAVELLING GARRIAG'ES. 

r Carpenters 

3 

6 


■ 

■ 


Labourers, cntting trendies, &c. &c. , 

2 

4 

im 

H 

H 

1^ 

^ Total labour . . . 

5 

10 

15 

20 

30 


rAxes, liroad ......... 

1 

2 

. 3 

■4 

6 


» pick 

2 

4 

6 

8 

12 


Augers, 5-ineh 

2 

4 

6 

8 

12 


Gimlets l-iiieh screw) .... 

2 

4 

6 

8 

12 

r/i 

iiamuiers, claw, large . . . , . . 

1 

2 

3 

4 

6 

o J 

Levels, lield 

1 

2 

3 

4 

6 

tH 

Mallets, liaud . 

2 

4 

6 

8 

12 


Mauls, pill ......... 

1 

2 

3 

4 

6 


Raiuuiers, earth 

2 

4 

6 

8 

12 


Screw -drivers 

2 

4 

6 

8 

12 


^ Spades . ■ , . . 

2 

4 

6 

8 

12 

^ 1 

r Joists 

54 

108 

102 

216 

324 

1 

Dowels _ . . 

216 

432 

648 

864 

1296 

1 -1 

Iron pins 

10 

20 

30 

40 

60 


Iron shoes 

10 

20 

30 

40 

61 ) 


^ Screws to ditto, l-ioch, (No. 205) . . 

20 

40 

60 

80 

120 


BATTERY TABLE VIIL 

I.IEUT.-COLONEL AEBEESON's 8 AND 10-lNCH MORTAR PLATFORM. 
VIDE PAGE 144. ■ 


Labour, Tools, and Materials ; laying only. 

1 Mortar. 

2 

3 

4 

1 

6 

>2 

^ Carpenters ......... 

2 

4 

6 

8 

12 

1 

Labourers, cutting trenches, &c. &c. . 

2 

4 

6 

8 

12 

<s 

^ Total labour . . . 

4 

8 

12 

16 

24. 


r Axes, broad 

1 

2 

3 

4 

6 


„ .pick , . ... . . ..... . 

2 

4 

6 

8 

12 


Angers,. |--incli ......... 


4 

6 

8 

12 


Han..iiiiers, claw, large . ., , . . . ■ . 


2 

3 

4 

6 

1 ' 

Levels, field . ' . . . ... . ' . 


2 

3 

4 

6 


Mallets, hand 


4 

6 

8 

12 . 


Mauls, pin . . . *' . . . . , . | 

1 

2 

3 

' 4 

6 


Rammers, earth. ...... ,*■ . • j 

2 

4 

6 

8 

12 : 


^ Spades . . . . ... . A . : 

2 

4 

6. I 

■ 8 . 

12 : 


f Joists . . . . ... » • - 

27 

54 

81 

108 ' 

162 ' 


{.Dowels 

108 

216 

324 

,432 ^ 

648 


[.Iron pins 


20 

30 

40 : 

60 
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BLINDAGE. 

Prior to the Wars of the Revolution, Cormontahigne’s section, Plate I. fig. 1, seems 
to have been regaitled as the model. 

But the difliculty and expense of procuring such a quantity of 12|4nch baulk as 
would be required for a tolerably large garrison, and the inconvenience and labour in 
managing such weighty beams, suggested to M. de Senermont the arrangement given 
in fig. 2. Though it has not been tested by experiment, those hereafter detailed leave 
no doubt as to its sufficient strength : it is given here as worth recollection when only 
scantling can be obtained; but it must be w^ell bridged and stiffened laterally; and 
it is recommended that about one plank in ten be let a foot into the wall, at each 
end, as at o, fig. 4. 

By the experiments at Douay, in 1826-29, it appears that with reference to 

HORIZONTAL BLINDAGE, 

1st. A single course of naked contiguous beams with a bearing of 

1C| feet, is not proof against shells**' on a range of 670 yards; it may stand the first 
shell, but not a second on or near the same place. 

2nd. Neither is such a course of beams secured by a single layer of fascines, 
briLsliwood, &c., as no lateral resistance is made to the shell, which easily pierces 
through this covering. 

3rd. But, one such course is perfectly proof when covered by two layers of fascines, 
crossing each other, (without any earth or dung ;) or even by 2-| feet of dung, with- 
out fascines. 

4th. Also, one course of such beams, 6 inches apart, f is proof, if covered with tw^o 
of crossed fascines ; or one of fascines, and 40 inches of earth ; or by a course of 
l^aulks 12'' X 12", laid touching each other. 

SLOPING BLINDAGES. 

Baulks 20' G" long, 12" x 12", 6 inches apart, and naked, are not proof; neither 
are they so with one layer of fascines : but they are perfectly so when covered with a 
course of contiguous beams of the same scantling ; or by a bed of earth, from 3' 6" 
to 6' thick, as in fig. 4, Plate III. 

Tlie Blindages that resisted the shock of the shell were all proof against the burst- 
ing; the action of which last seemed much less energetic than that of the shock. 
Tliis, it is to he observed, is an important principle in the construction of casemates. 

Hence, all Blindages may he considered proof, made of 12" x 12" scantling, with a 
bearing of 164 feet, if covered with two crossed com’ses of fascines ; or with 3 to 6 
feet of earth ; or with a second course of contiguous beams, also 12" x 12". The 
latter would, however, occasion a great consumption of materials not easily pro- 
vided. 

Tills conclusion is supported by the fact, that at the siege of Antwerp, in 1832, a 
mortar battery 18' x 12' in the clear, roofed with one coui’se of 6-|"- 74" spars, three 
courses of fascines, and 3' to 4' of eai*th,— on side walls of five stanchions 8" x 16", 
and 8-inch framing,— stood proof, though struck by many shells ; whilst a gun batter>^, 
built in like manner, except that no provision wns made against the side thrust of 
the shells, fell at the first blow, and disabled the gun beneath it. There are other 


^ Si 2 c and elevation not given ; presumed from the context to be 8-mch sbells at 45° at least. 

t An S-inch shell would find its way tbrougb, if fartker apart. 
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|wecedents aiMl experiments recorded by Bziobek in his ‘ Taschenbueh,’ tm ihe requisite* 
strength for Blindages against 114nch shells; hut there is nothing in eoutraventiou 
of dhc principles laid down above. 

Blmdaffes made with Small Seantling, 

The folio wi^ experiments were also made at Douay: 

1. Two courses of 5*6" x 5*6'' scantling, 20' 6" bearing; the pieces Of inclies 
aparty and covered by one layer of fascines, without earth. 

2. Ditto, but tlie pieces in the lower course contiguons. 

3. One course of 5*2" scantling, with 18' 3" bearing; pieces touching each otlicr, 
covered with a bed of saiicissbns, and 40 inches of eartli. 

Nos, 1 and 2 were penetrated by shells* at 890 yards. 

No. 3 -was brolvcu by only two shells out of the fifteen that readied it; heiux’ it is 
too weak; but the experiment is sufficient to shew that small scantling may be used 
W'hen larger timber cannot be had. 

In the following, tlie preceding data have been assumed as the basis of construction. 

Blmdages may lie required for Batteries, Magazines, Stores, Hospitals, or Barracks. 

When for Gun Batteries, Plate 11. gives the details, if liehind a full parapet. The 
side farthest from the enemy only is made splinter-proof by G-iiicb scantling, wedged 
in between the stanclilons, as at e, tig. 2, and the whole secured liy galiions. The 
struts,/, are indispensable to resist the side thrnst of the shells. The heart of tlie 
outer side, is built up with dry rubble to relieve the planking from the lateral pres- 
sure. 

When a Battery is to be placed behind a Barbette Parapet, such as A e, fig. 2, 
Plate IIL, perhaps only 18 feet thick, there will be some (hfficiilty in forming a face 
for the height above the low* crest, c, that would be proof ; if formed of ordinary tim- 
ber, as w*as done at the siege of Dantzic, (ride Laisne, 2d. edit. p. 421,) and as given 
in the * Aide-Memoire a Fusage des Ofticiers d’Artillerie/ 1844, it could scarcely be 
less than 8 or 9 feet thick, and would thus occasion considerable waste. It is therefore 
best, in this case, to complete the barbette section to that of the full parapet as given 
in Plate IL, by withdrawing 24 feet from the cordon, so as to have 18 feet thickness 
of parapet and 6 feet exterior slope; revetting the interior of the parapet, and the 
cheeks of the embrasures, as shewn in figs. 1, 2, Plate III. We are then in tlie posi- 
tion of Plate L, and the Blindage can be completed exactly as before. The thickness, 
d, d, must depend on the fire, either direct or oblique, to which the battery will be 
exposed. 

In Dziobek’s *• Taschenbiich ’ some account is given of a Blinded Mortar Battery 
used at Antw*erp, 1832, but not with sufficient detail to enable a drawing to be usade. 
It W'Oiild probaldy be the Gnu Blindage, open at both ends, much on the principle of 
the caseniated mortar batteries at Coblenz, winch are little more than bomb-proof 
piazzas. 

For Magazines attached to Siege Batteries, vide * Battery,' When they, or stores, 
are to be placed in houses for defence of places, dry cellars will be best, })ro]H.*riy pro- 
tected above. 

Blindages for Hospitals or Bamcks are best made in low strong buildings, W"ith 


* Size luicl elevation, as before, not specifietl; neither is the nature of the tiiuber: in the account 
of these experiments in the ‘ Aide-BIemoire k Fusage de FArtillerie,^ 1844, oak is mentioned ; but 
it is shewn above that the sections, Fiates IS. and IIL, are strong enough. 
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walls, if possible, not less than 3 feet thick, though this seldom occurs but in ecclesi- 
astical or other public buildings, where however the walls are lofty. If a low second 
story can be aiTanged under the same cover, so much the better. When Blindages 
are to be inliabited, the sand, earth, &c., should be kept from falling through by a 
course of sand-bags, as at fig. 3, Hate I. 

Splinter-proofs, either for hospitals, barracks, or stores, can be made, as in Plate III. 
fig. 3, wide enough for a man to lay down in, at the rear of the retaining ’wall of a 
rampart; or against the counterscarp, on a side not likely to he attacked. When, 
however, the site can he reached by shells, or when a magazine is w^anted, fig. 4, 
Plate in., is the smallest that can be advisably constructed. 

If a building has to he blinded horizontally, as in Plate I., the external abutments 
can he obtained by running the splinter-proofs or bomb-proofs round it, that will he 
recpnred for ban'acks, &c. 

The following Table gives some little information as to what is splinter-proof. 


Numbers and Mange of Splinters^ given hj French and Prussian Shells ^ from Experiments, 


French and Prussian Denom"®. 

c. 

32 

pr. 

50 

c. 

27 

pr. 

25 

c. 

22 

pr. 

10 

c. 

16 

pr. 

7 

c. 

15 

c. 

12 

Approx, diam. in English inches. 

m 

11 

lOf 

8J 

8# 


6^ 

5# 


4} 

Bursting charge, lbs. . . . 

8 

H 

4} 

2i^ 


1 

1 

i 

f 

■h 

Number of splinters . . . 

22 

10—15 

18 

14—16 

33 

18—19 

21 

16—17 

22 

17 

■Weight of greatest splinter, fiis. 

. 

16 

•• 

9 

.. 


.. 

2 

.. 

.. 

Ditto of smallest ditto, oz. . 

... 

10 

.. 

13 

.. 

5 

.. 

2 

% . 

. . 

No. of splinters weighingmore 1 
than 2^ lbs j 

22 

•• 

18 

•• 

28 

.. 

17 

.. 

19 

14 

Extreme range * of splinters, 1 
yards . . . . . . , J 

*• 

750 

•• 

500 j 

•* 

420 


350 

•• 

^ •• 


E. J. N. 


* The French splinters ranged from 650 to 900 yards. In the above, *c,’ is centimetre, and *pr.* 
the peculiar inode the Germans have of denominating their mortars and howitzers, which has a very 
diferent meaning from our term of ‘pounder.’ Their 7-pr. howitzer has the same calibre as their 
24-pr. gun, of which the shot weighs 24 Ihs. Prussian, the 7 lhs. being the assumed weight of a stone 
ball of the same diameter. The splinters of the lO-pr. and 7-pr. did not penetrate a 3|-inch board, 
close to them ; those of the 25-pr. and 50-pr. did. The nature of the wood is not stated. 
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WEIGHT OF BLOCKS, ANB SIZES OF THEIR, PROPER ROPES. 


■ Wood. 

Iron. 

■ Metal. 

-sfii 

s l | i 

M rt g 1 

Length 
of block. 

Single. 

Double, 

Treble. 

Length ' 
of block. 

Single. 

Double. 

Treble. 

Length 
of block. 

Single. 

Double. 

Treble. 

inches. 

lbs. 

lbs. 

lbs. 

inches. 

lbs. 

lbs. 

ibs. 

inches. 

lbs. 


lbs. 

inches. 

26 

92-00 

142*00 

192-00 









9 

24 

67-00 

106*00 

146-00 









8 '| 

22 

57-00 

84*00 

130-00 









8 ” 

21 

51*00 

78-00 

108-00 









8 

20 

49-00 

72-00 

104-00 









7 | 

18 

35*00 

56-00 

78-00 









6 i 

17 

27*00 

45*00 

65-00 









5 - i - 

15 

19*00 

34 * 00 . 

40-00 









5 

14 

16-00 

28*00 

37-00 









41 

12 

10-50 

.. 17-00 

26-00 









3 ,V 

11 

8-25 

13-00 

18-00 





9 

22*00 



3.1 i 

10 

6-00 

10-00 

14-00 





8 

16*00 



3 i 

9 

4-50 

7-75 1 

9-00 

7 


17-00 

20-00 

7 i 

14*00 

25-00 


2-1 i 

7 

2-25 

3-75 i 

6-00 

6 


i 

16*00 

6 ! 

12*00 i 

18-00 


2 “ i 

6 

1-72 

2 * 75 ' 

4-50 

5 



11*00 

5 

7*00 

14-00 


11 

5 

1-25 

1 - 50 ; 

2-25 

4 


4-00 ' 


4 

4*00 



H 

4 

•75 

1-00 

1-25 









1 


G. B. 


BLOCKADE, MILITAEY, — As a rule for Blockading a Fortress, and re- 
ducing it TOthout a siege operation, and effectually confining the garrison within the 
works, by a ckcle of fortified posts, the following narrative of the Blockade of Paui- 
peliina is taken from Sir John Joneses * Journals of Sieges/ 

“ The duties of tlie Blockade were confided to Lord Dalhoiisie, with tlie 6th and 
7th Divisions of Infantry. 

“ For the more eflhctiial confinement of the garrison of Pampelnna, and to strengthen 
the front of the hlockadiiig corps, the Marquis of Wellington ordered works to 
lie thrown up all round the place, on the nearest heights favourably situated to coin- 
mand the several roads and communications. Kiiie redoubts, calculated for garrisons 
from 200 to 300 men each, w^ere, in consequence, immediately marked out on com- 
manding points from 1200 to 1500 yards from the fortress. The redoubts were 
ordered to be made of a strong field profile, and to be armed with the French field 
guns captured at Vittoria, firing through embrasures. 

“ The ittvestiiig force furnished strong parties, which w-orked by regular reliefs 
throughout the day; but the greater portion of the labour was performed by tlie 
peasantry of the .country, put into requisition for this sendee, by tlie Spanish 
authorities. 

^yKeitlier the peasantry nor the soldiers received any working pay; nevertheless, 
through a vigilant superintendence, and the exertions of the Officers, the wiiolc chain 
of redoubts was speedily, in a stat.e of defence. ■ ' Garrisons were allotted to the several 


* As used in the Navy. 


VOL. I. 
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works, wMcIi were kept in them constantly prepared to receive and repel any attack ; 
but the remainder of the blockading force was either placed under cover in the 
villages, or bivouacked on favourable spots just without the fire of the place ; the 
whole, however, being in constant readiness to form under arms at their several alarm 

posts on the first intimation of the garrison maldng a sortie. 

« In the middle of July, Marshal Soult heiiig in march with a veiy strong force to 
the relief of Pampeluna, it became necessary to concentrate all the British and Portu- 
guese forces in the Pyrenees to oppose him *, and, in consequence, the blockade was 
transferred to the Spanish Army of Reserve of the Conde de Abishal, and subsequently, 
on the 28th July, was entrusted to Don Carlos de Espaha, with a force of Spaniards 
not exceeding 8000 or 9000 men. 

Under these circumstances, increased exertions were made to strengthen the 
several defences of the blockading line. 

Several buildings near the place were barricaded and formed into strong advanced 
posts ; the passage along the roads was obstructed in various places ; fieches w^ere 
thrown up to protect the guards, and signal posts were established to communicate 
intelligence and orders round the rvhole blockading circle. 

At the period when the ai'my of Marshal Soult had penetrated to within a few 
miles of the fortress, and a desperate sortie might naturally be expected, all the 
advanced posts wmre reinforced at night, and chains of sentries were pushed out in 
advance, to guard against surprise on the passage of an indi^fidual, and the whole 
blockading force remained under arms, prepared to repel any powerful effort. These 
precautions succeeded in preventing a single commmiication of any kind passing 
between the gai*rison and the force engaged for their relief, on the 28th, 29th, and 
30th July, almost within view of the ramparts. 

“ The Blockade of Pampeluna having been well regulated, admitted of no brilliant 
actions ; but the duties and labours of the troops, in consequence of the smallness of 
tlieir numbers, were, from its commencement to its termination, constant and gi'eat. 
Their vigilance never relaxed for a moment, and in every sortie the garrison was 
firmly met and quickly repulsed. 

This Blockade is probably a solitary instance of the investment of a large place, 
situated close to its own frontier, having been so successfully maintained, for the long 
period of three months, as to preclude the garrison from once communicating with, 
or receiving intelligence from, their friends. 

“ On the other hand, the French Governor, Baron Cassan, is justly entitled to the 
highest degree of praise, for having driven off Ms submission till the latest possible 
moment, by inducing his garrison to be satisfied with very slender rations of inferior 
food; and under such circumstances to perform the duties of a blockaded place, with 
far more than the usual vigour and activity.’^ 


BLOCKHOUSE. — ^The Blockhouse occupies much the same place in temporary 
works that the lower does in permanent fortification: though the former is hv no 
means so secure from destruction, as it may be fired by carcass rockets, or ]}y howitzer 
carcasses, or rendered untenable by. smoke-balls. Hence, the best application for a 
Blockliouse is as the Keep to a field-work, or in the occupation of a point not easily 
accessible to the enemy. 

In the designs given, therefore, no provision has been made for storing ammunition 
as if for an independent work, conceiring that a small expense magazine under the 
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floor will suffice for immediate defence, leaving the basement available as a iKirrack- 
room, or as a store generally. 

The (leseriptioiiof B]oeUiou.>e given in Plate L, and in Plate 11, figs. has the 
great mlviiiilagi' over those of the ordinary fonn^ of protecting its salients ; and if the 
liingcd planks, //, fig. 2, be turned up, a respectable macluconlis is obtained. 

In Plate i. the upper story is pierced for 4 carronades or other light urdinnice, fitted 
with lireedung as on hoard ship. 

In Plate 11. figs. I, 2, no artillery is supposed- to be necessary, but, the 
musketry of the upper story will fire over and extend beyond' the work. ; in figs. 4, 5, 
the spliere is entirely limited by t'he works in front, to .whic.h it is the keep. 

Besides these, however, there are va.rious other forms and constructions ; sometinies 
hexagonal (as at IMoudragon, near Guipuscoa, North Spain), with a sunken basement, 
a gromid-flooi*, and a fiat roof with looplioled parapet walls, projecting as inacldconlis. 
The following are the main details of a square American Blocklioiise on the Fish iliver, 
near the mouth of the iMadawaska. Basement, and groimd-tloor, each 25' x 25' in 
the clear ; the former lined with masonry, — tlie latter, as well as the upper story, of 
logs, IB" square in ground-fioor, 12'^ square in upper story. Height of each story 
10 feet; 92 loopholes; roof hipped, with a dormer window on each side; em- 
brasures ill upper story, one on each side; stories eouformalile, — the upper projecting 
3 feet all round, as madiicoulis, beyond the groimchfioor, and thus, 32' x 32' 
witlun. 

When hatches are made in the roof for the escape of smoke, they shoidd be grated, 
to prevent grenades or coinbiistibles from being thrown in ; and wbeii in an exposed 
situation, the roofs sliould be covei*ed with zinc, sheet iron, or (as in Canada) 
with tin. 

Windmills generally occupy prominent points of ground ; and when large, and 
otherwise suitable, the lower part may be turned to account as the basement for a 
Blockhouse. 

For the general management in building with logs, vide vol ii. ‘ Carpentry :* we 
merely observe here, that in the largest Bloekhouse, the logs can be raised .and easily 
placed in their exact position by a common derrick and giiys.~Vide * Derrick.^ 

E. J.K. 


BOAT. — Under this head are given, — Plate L, Lines for a Ship’s Launch ; Plate IL, 
Carronade Fitments for ditto; Plate HL, Lines for a Four-oared Gig; Plate iV., Lines 
for a Dingy. 

To avoid errors from the small scale of the Plates, the .following Tables of .dimen- 
sions are appended, wliicdi have been measured from authentic- di-awings on a large- 
scale : every thing is given in inches to the nearest quarter. 


* Stories cm-ifor'mable,“~'Uppei’, projecting as macliicouhs all round, bej^nnd ground«lloor. 
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DIMENSIONS OF BOATS. 
The Launch. — Plate I. 
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61 
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62 
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93 

* 10 istbe stern 

o o 
{ 25 ^ 

L h 

53 

51 

474, 

414 

324 

21 i 

94 

534 

534 

514 

48i^ 

43| 

"364 

264 

1 

154 ' 

5 

53 


of the boat, not a 
vertical section, j 


■V'W 

644 

» : 

5 > 


» 


93 



634 

62 | 

614 

594 

564: 

52 

464 

99 

404 

VV^= 5 i 

» « 
5^.S ^ 

FX 

70 


» 

» 

>> 





691- 

671 

654 

62 

58' 

514 

43 


354 

V'a =32 i 

v;b=44 

is o j 
0 ^ 

VY 

m 

63 | 

63 

61 

564 

48 

334 



» 


99 

4, 


» 

» 



V'c =56 

YZ = 29 =WS 


Lvw 

72 

705 

69 

56 

59 

50 

344 

39 

99 

99 

» 


» 


99 




ZC =24 , . j 


The Fom.*-oared Gig. — Plate III. 
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The Bingjr.-— Plate IV. 
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It has been found convenient to cut a perfect boat (confomalile with 
Plate HI.) in twO; athwart, dividing the length nearly into two equal parts,* — for tlie 
purpose of conveying them more easily over difficult roads,— or from one lake or 
river to another. The ends are closed by a partition to each part, and are fitted with 
eyes, through which a bolt or iron bar is drojiped. IVheu the two balvcs are thus 
joined, they make an excellent boat ; and when separate, not a bad dingy. — Editors, 


BOMBARDMENT.^ — ‘‘It may be useful to consider the nature and efficiency 
of bombarding towms, and also the proper employment and real value of mortars in 
the attack of fortresses. 

“ To bombard a town is merely to shower down upon it shells, carcasses, rockets, 
hot shot, and other incendiary missiles, to burn or destroy the buildings, and kill the 
inhabitants, leaving the fortifications untouched. In a well-constructed place, the 
military experience few casualties under a Bombardment ; they, as w’ell as the powder 
and stores, being lodged in buildings by their construction proof against the eltects of 
missiles ; and consequently, both the garrison and defences are nearly as efficient at 
the conclusion as at the comraencemeiit of a Bombardment, Being so, it is apparent 
sucli mode of attack can never succeed, except against a very small place, where bomb- 
proof cover cannot be obtained ; or where the Governor is a weak man, whose sense 
of duty yields to his feelings of humanity ; or that his garrison be insufficient to keep 
the inhabitants in subjection, under the miseries inflicted on them. The first was the 
case at Bourbon, wdiere w ant of shelter, and the apprehension of the principal powder 
magazine not being fully bomb-proof, were alleged by the Governor as the causes of 
his capitulating. The two latter apply in their full force to Copenhagen, and at 
Flushing the attack was latterly prosecuted in the manner of a siege, and the Governor 
capitulated on account of a breach having been nearly formed in the face of the left 
bastion ; so that casual circurnstances alone gave effect to the Bombardment at those 
places. 

“ To reduce a place by a regular siege is, in other words, to direct every effoi't 
against the fortifications, the garrison, and the armament, leaving the inhabitants and 
the buildings unmolested. This mode of attack is certain in its effects, luit ie(|inres 
that the Engineers should he provided with considerable assistance ; wiiereas, Bom- 
liardment is an operation of no Engineer science, and might be carried into elFeet by 
the Artillery Officers without Engineers, nearly as well as with them. 

“ That Bombardment is not availing against a Governor who is firm, innumerable 
examples might be cited ; but suffice tlmee well-known facts. 

“ In 1757, Frederick of Prussia bombarded the large and populous city of Prague 
for tw'enty-two days, in such a furious manner, that the town was nearly destroyed, 
and tlie inhabitants suffered so severely, that they rose in general rebellion, and 
attempted to force the Governor to surrender ; but he remained steady to his duty, 
hung two of the principal Senators, and by his firmness gave opportunity for the battle 
of Kollin, which obliged the King to retire from before the place. In 1795, equal 
firmness was shewn by the Butch Governor of WilUamstadt, under a furious Bom- 
bardment ; and the French, having trusted to mortars alone to reduce the place, failed 
in the attempt. The third is that of Gibraltar, wffiicli was bombarded for two years 
previously to the attack by the Junk ships, in 1782; but who ever heanl General 


This Article consists of detached extracts from the Notes of the work on Sieges, by the late 
Major-General Sir John T. Jones, R.S. 
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IGC? 

Eliot allude to the sufferings of his garrison from the enemy's shells as a sufficient cause 
for cTcn thinking of a surrender ? 

A strong objection to Bombardment as a general system, is the difficulty of 
ejecting it at a distance from the sea, or the depots of a State. Some idea of the 
j^rcat «juantity of carriage required to keep up a Bombardment for a considerable time, 
say 100 days (the town of Landau, mth scarcely a bomb-proof in it, resisted a violent 
Bondtardment for 80 days; and tlie little fort of Andaye for 68 days ; and therefore 
a large place with casemates may be supposed capable of almost an indefinite resist- 
ance), may be formed from the facts, that in 1759, Admiral Rodney threw into Hawe- 
de-Grace 19,000 heavy shells, and 1150 carcasses, in 52 hours, to destroy a few 
boats ; that in 1792, the Duke of Saxe Teschen threw into Lille, in 140 hours, with- 
out effect, 30,000 hot sliot and 6000 shells ; that in 1795, Pichegim threw 3000 shells 
into IManheim in 16 hours, and 5000 shells into the Fort of the Rhine ; and at Copen- 
hagen, in 1807, in 3 days of a partial lieat^ firing, 6412 shells and 4966 shot were 
expended, Ijesides carcasses; and at Flushing, in 36 hours, the land batteries, and gnu 
and mortar })oats, threw about 8000 shot and 4000 shells into the devoted town, 
besides 5000 shot thrown into it hy the fleet. 

On the score of humanity, such a system of attack should be avoided wherever 
possible. The cimclty of it is inconceivable to those who have not witnessed its effects, 
wbicli fall chiefly on the aged, the infirm, and the helpless ; and it is surely unworthy 
of a powerful people to seek for success hy the destruction of private property, and 
the mutilation of women and children, when they might command it by a scientific 
proceeding, harmless to all but those in arms.* It may therefore be useful to make 
some observations on its employment in the mode most likely to render it efficient 
wbicb is considered to be an auxiliary to the regular attack. 

“ In that character, Bombardment can never be otherwise than extremely service- 
a])le ; and now that it is fully understood how much the sure and speedy reduction of 
a fortified place depends on the quantity of ordnance employed in the attack, and how 
very much the expenditure of ammunition has increased with the strength of guns 
and mortars, expeditions will be very diflbrently prowded from those sent out during 
the late war ; and instead of armies being accompanied with an inadequate battering 
train, and inadequate ammunition for any species of attack, it is likely Officers in com- 
mand will request, and the Government willingly furnish, sufficient supplies for both 
Bombardment and a regular Siege. 

“ Bombard uient might go hand-in-hand with the regular attack. The mortar 
batteries might he established at distances from 1500 to 1800 yards from the place, to 
open at the same time as those of the first parallel, and fire over the workmen carry- 
ing fonvard the regular attack. If their fire succeed in inducing the Governor to 
surrender on the 4th or 5th day of the attack, a most important advantage will have 
been gained ; hiit if the Bombardment fail of terrifying the garrison into submission, 
the army will be equally, or perhaps farther advanced in their operations for forcing 
inro the pbice, than if no Bombardment had been attempted. 

I’his tloubie operation might be effected without any proportionate increase of 
lai)oiir to the troops, as the wwks of the regular attack being only 500 or 600 yards 


^ After th(? surrender of Ath, in 1745, in consequence of a forious Bombardment from Marshal 
.Suxe, it was urged against tlie Governor, on his trial, and admitted by him, that only fourteen of his 
gurrison had been killed. 

As the slaughter of the inhabitants, and the desolation of the place, are described by eye-witnesses 
as huviug been dreadful to behold, some judgment may be formed from this statement of the u&ua% 

comparative sufiering of the soldier and citizen under a Bombardment. 
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from the place, would naturally engross the attention of the garrison, and the mortar 
hatteries, in their more distant situations of 1500 or 1800 yards, would prohahly 
escape observation, or at all events he considered of such minor iinportjincc us to he 
little molested by lire, and might be erected by the peasantiy. 

“ It is, however, to be most particnlaidy understood, that the means of Boml)ard- 
ment must not detract from the means for the regular attack, nor those of the latter 
climinish the means of Bombardment. There must be no mixture of the operations ; 
each must he kept perfectly distinct. 

Far better will it prove to give the preference to either, and make it powerfully 
efficient, than to make two weak effoits. Success from either should only be exi^ected 
from its owm full powers to command it. 

“ A regular attack may, in some degree, be abridged by the skill or boldness of a 
Commander ; but the success of a Bombardment depends altogether upon its own 
efforts being po’tverM, unceasing, and maintained in tlieir greatest fury till the pro- 
posed effect be produced. 

To bombard a considerable place in a manner really efficient, at least 60 mortars 
or howitzers should be put in battery, and it would be better that the number were 
100. They should lire w'ithoiit intermission througliout the day and night ; and, with 
that view, be furnished with at least 200 rounds each per day. Any iiicreased numbers 
of mortars used at a Bombardment wmuld not necessarily increase the expenditure of 
ammunition, as a certain number of rounds tired in three days from 100 mortars, is 
infinitely more likely to terrify a Governor and population into submission, than the 
same number of rounds fired in six days from 50 pieces.’^ 

VALUE OF MORTAB.S AT A SIEGE. 

As instruments to be used in furtherance of the regular attack, mortars are, how- 
ever, highly useful, and, in some cases, indispensably necessaiy ; particularly to search 
behind and knock dowui the defensive traverses ; to drive the garrison out of their 
retrenchments, and carry destruction and disorder through every portion of their 
interior defensive expedients; to tease and harass the guards and tirailleurs, burn the 
barracks, storehouses, and depots of provisions ; tear up bridges, break down dams 
and sluices, explode expense magazines, and amiihilate many earthen defences, not to 
he affected by shot. As weapons of personal annoyance, they arc also of great use 
by their vertical fire, both great and small; for instance, in a confined advanced work, 
shells from a few mortars will, besides destroying the defences, cause innumerable 
casualties, if it he kept fully garrisoned; or, if to avoid loss, the enemy keep but few 
men in it, the work becomes open to assault. 

A few pierriers and mortars, at the siege of Bajados, in 1812, would have had such 
an effect on the Picurina redoubt; andheaiy shells would readily have destroyed the 
dam of the inundation, and dislodged the defenders from the bridge. Indeed, to 
attempt to carry on a siege without the aid of mortars, can only be compared to a man 
volmiteering to fight a formidable antagonist with one arm tied up. 

“ At a regular siege, as well as at every other attack, a judicious mixture of 
the several natures of ordnance seems to be the proper medium. The ])roportions of 
each must vary according to the nature of the attack ; but, when battering trains are 
fitted out without a precise object, it would seem advisable to have one mortar or 
howitzer with every four gims in large trains, and one mortar with eveiy tliree guns 
in small trains, adding one pierrier to every three mortars. It is, however, submitted 
to the Artillery Officers, if it would not be still better that a proportion of one-pound 
or hali^pound balls should be added to their siege ammunition, in W'hieh case mortms 
of every diameter would be available as pierriers.’- 
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STRENGTH OF ARCHES. 

*‘T!ie strength of masonry is far greater in southern than in northern climates;® 
whilst the concussion produced by the fall of shells, at equal distances, and of equal 
weigiits, must be the same in all climates and in all ages ; why, therefore, do arches 
of magazines give way more frequently now than in former wars ? It can only he 
accounted for from the fact, that in the proportion that one shell was fired into a 
place in those days, we, in our bombardments, throw fifty into a place. Substance 
is now required much beyond that essential for strength. It is not sufficient that an 
arch have all the requisite proportions to resist the shock of the heaviest shell, and 
the piers a force to bear it up, or the roof a pitch to keep it dry; it must also have 
bulk over it, to admit of the repeated abstractions of substance, caused by numerous 
shells striking it in rapid succession. Each shell blows away a portion of the covering 
of the arch, and if their fall he so continuous as to prevent fresh covering being laid 
on, they speedily penetrate to the masonry; after which each shell canies away 2 or 3 
inches thickness of the brick-work, and in a few rounds the equilibrium of strength of 
the arch is destro.ved. As soon as that is efiected, a shell striking any part of the sur- 
face, shakes the arch through and through, and after a time it is shaken dowm.f 
That a bomb-proof arch should be kept extremely well covered, is therefore fully 
as important to its resistance, as that sufficient dimensions be given to the arch itself. 
Officers in future must take precautions against the increased use of Artillery of the 
present day, and no longer trust to dimensions derived from the experience of the wars 
of Louis XIV. In small places^ like Fort Bonrborif no magazine should have less than 
8 or 10 feet of masonry and earth over its arch; and every Governor, during a Bom- 
liardment, ought most sedulously to enforce the immediate restoration of every portion 
of earth blown away by the fall of shells.” 


BOOM. — The consideration of this subject becomes important from the increased 
necessity of guarding against the sudden attacks of steamers, upon rivers and harbours, 
especially at remote points. 

Booms may be applied either to bar access to a harbour or river ; or to cut off the 
retreat of the enemy, should the entrance have been effected by surprise. 

Like Abattis, Palisading, &c., before field-w^orks, Booms should never be left unpro- 
tected, and should be immediately under fire of a battery, or of a man-of-w^ar, and its 
guard-boats on the look-out. 

It is conceived that the most effectual check to a sliip^s progress would be given 
by the partially elastic opposition of hemp cable Booms ; but, as these are liable to he 
quickly destroyed,!: those of chain, floated by logs, and moored as occasion requires, 
seem to be most advisable, at least for the exterior line, reserving hemp, if admissible, 
for those in rear. It is unsafe to trust to a single line of Boom in the main channel : 
a chance or a well-directed shot, or the impetus of the vessel in unusually strong 


* The Author once had in his possession a memorandum made on the spot by an Officer, that an 
arch of 18 feet s|:jan and 2 feet g inches thicfe, without any covering, resisted two shocks of 13-inch 
shells successively, at the siege of Port George, in Minorca. 

t A heavy shell, falling on a bomb-proof arch well covered with earth, has been known to causer 
such a concutwion as to make wine-glasses jump off a dinner table in a casemate, without injmy to 
the arch. . . 

f A carpenter’s mate— a hand saw and a lump of grease,’ — formed a standing part in arrange- 
ments for cutting out vessels iu the late war, when hemp cables were commoner than those of chain. 
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winds and tides, &c., &€., may defeat the -best calculations of su'ffideiit strengtb ; but, 
witii the check received from the first, if at all adequate to its duty, it wmild be 
scarcely likely for any vessel to have way enough to break a second, or, at nioNt, a 
third, which should be placed at short distances, say from oO to lOd yaiah apart in 
rear, —or perhaps only sufficient for two large boats to row past emdt othtn* frtady. 

Even when there is no perceptible rise and fall of tide, a Boom must not he strained 
too tightly, as the ‘ passive resistance ' of the dead weight of the slack portion would 
he lost. On the other hand, if too loose, the vessel will easily pass over it. 

Generally speaking, the allowance necessary for the rise and fall of tide will 
give sufficient play. In figs. 1, 2, where a length of Boom of about 300 yards h;i‘? 
been assumed, and where, as in figs. 3, 4, 5, there may be a rise and fall of 18 feet in 
a depth of 100 feet, there will be upwards of 50 or 55 feet between the extreme p*usi» 
tions of the Boom at ebb a, a, and jminig flood d, k 

Booms need not necessarily extend entirely across an entrance ; shallow or oilier- 
wise inaccessible parts may be omitted, or else blocked up by mucli lighter chains 
than are necessary for the main channel. A trifle will keep out a guii-hoat, — not so 
a first-rate, or a large steamer. A Boom may be keyit constantly down, in whole 
or part, as the urgency of the case requires. Not to impede the navigation uniic- 
cessaiily, the 1 00 yards over that part which will be deep enough for vessels eiitilhul 
to enter, can be withdrawn! to either side entire; or to both, in halves, ready (o he 
replaced, d, figs. 1, 2. 

To give perfect facility for throwing a Boom across at any moment, an express 
establishment will be necessary^ according to the extent of the obstacle, of — 

1. A party familiar wnth the operation, 

2. Housing for these ; and for stores when not immediately wnmted. 

3. Protection for both — afloat and ashore, including guard-boats. 

4. Moorings; — a distinct charge from the above, generally devolving on 
Harbour Masters. 

The first three will be disposed of at once, if a man-of-war be specially assigned to 
this duty ; or, at all events, a hulk, not only armed, hut fitted wffih the common 
arrangements of timber ships, or breakwater vessels, for readily passujg out the logs, 
chain, &c., &c. If anchoi’ed near the opening, it w^ould probably afford all the pro- 
tection that could he required, as well as many facilities for general harbour duties, 
and the Police and Eevenue Services. The timber can either be rafted, mo{)rcd, and 
left afloat ; or else stowed away below. This sort of provision is the least expensive, 
so much being left available when no longer required for this ser\ice. It is best suited 
for the defence of small ports. But, if from the importance of the harhour or river, 
or other causes, an estahlisliment must be made ashore, it will probably amount to a 
small barrack, store-sheds to receive the boom, boat-house, battery and appointments 
complete, and perhaps a small floating dock, or a pier, should it be necessary to keep 
the Boom afloat, and in readiness. 

The moorings, at perhaps 100 yards laterally apart, will have nothing peculiar: the 
buoys must he solid, as in a dark or misty night they are easily scuttled as usually 
built ; the Boom must he quite independent of these last as to buoyancy. 

DETAILS OF CONSTRUCTION FOR CHAIN BOOMS. 

It is here assumed that it is to he a continuous chain, suj)portcd by w’ooden floats 
of sufficient buoyancy to offer some resistance to the whole being readily submerged ; 
and of such a shape as shall not expose a flat surface abruptly to the ivavcs. 

The cheapest materials will he condemned masts, and the larger yards and spars of 
mcn-of-war, cut into suitable lengths, as short as may be convement, and with inter- 
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Tals not exceeding 3 feet; so that should any one piece be carried away, no very large 
chasm may be made by the drooping of the unsupported part. The chain should be 
attached to these junks of masts hyzfery strong staples, well sectU'e^, alternating with 
small chain lashings ; for if this be at aU feebly done, it will be a weak point at which 
ilie veiy shock may destroy all, without a single thing being brpken or disturbed, 
except the staples or other fastenings being started.— (See fig. 7.) 

\?hen a Boom is to be a pemanent affair, and no old masts are to be had, it may 
be advisable to build solid cylindrical floats, well hooped, of the required dimensions, 
Just as masts are constructed. 

When of a temporary character, and the sacrifice of material is to be avoided, 
square baulks, lashed together with chain, instead of being hooped, may be substituted 
for the above,— (See fig. 9.) 

In estimating the shock to be expected, it must be remembered, that sailing vessels 
are not now likely to run into such a cul-de-sac as a harbour, though they may 
venture through a river or a strait, with open sea at both ends. Hence, in the present 
day we must calculate as for steamers. Our largest men-of- war of this desciiption 
may be taken at 1000 or 1200 tons burthen ; and this, with a velocity of perhaps 15 
knots, would snap any c/mm cable, as made at present, where the largest are only of 
2-|-inch round iron ; and unless the next such line he very neai*, it wmuld demolish 
that readily, as a steamer recovers way, even if entirely stopped by the blow for the 
moment, in a manner that other vessels cannot do. 

For such extreme cases, it is conceived that nothing less than the large and massive 
mooring chains, of at least 3-inch square iron, has a chance of success ; and if the 2nd 
or 3rd lines are pretty close, even so large a vessel may be staggered, and emharrassed 
for a sufficient length of time to enable her machineiy to be destroyed from the 
protecting batteries. 

The selection of any intermediate sizes betw’een such a Boom, and that only sufficient 
to keep out boats or small steamers, must depend on the importance of the harbour 
or river ; as well as on the draught of w^ater determining the size of the steamer that 
can enter. 

Fig. 7 shews a Boom as proposed to be made out of old masts. When built 
expressly, the hoops and staples can be made in one (fig. 8). To support a 
mooring chain of 2' 6" links, 3" square iron, properly, the diameter, if of yellow^ pine, 
ought not to be less than 36 inches. 

If the square form be decided on, a side of 32 inches will he required (fig. 9); the 
lower baulk alone need have staples or clamps. The chain used as lashing will do no 
injury to the wmod, and any degree of tightness and compactness can he given by 
means of wedges. 

Fig. 10 is a baulk siding, 18 inches, as necessary for the largest class 
cable made at present. 

Booms for small rivers, to protect pontoon bridges, &c., or to obstruct navigation, 
are easily made on the above principles, except that, should the vessels on the river 
he of light draught only, and no serious attack be apprehended, logs of wood, con- 
nected ])y short chains, and conplings well let in and secured, will probably be 
sufficient. Whether the Boom is to go directly across the stream, or to do so ob- 
liquely, so as to reduce the strain, will be determined by localities, and the strength 
of the materials available. 

A line of palisading is sometimes used to close a river. It is rarely advisable, and 
very expensive, especially if only for temporary purposes ; for if it be mere palisading 
in bays, hanging on ribands, it can he easily^ cut through in the night : but if the 
main posts or piles be at all near enough to prevent boats from passing, they will, in 
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most cases, and in no great ieiigtli of time, by accumulating mud, siiiitl, &c., form 
impediments to navigation not readily removeable. 

HEMP CABLE BOOMS, 

The buoys, moorings, and general arrangements remaining as before, the slight 
assistance necessary to .support the cable will be best given by spurs of luoderuie 
scantling, wMch add to the strength in a way that is not done by casks or small 
buoys. When from necessity casks — always liable to damage — are used, care must 
be taken not to expose their ends to the sea, or they will soon be destroyed. 

K. J. N. 


BB.EACH, as effected by Artillery.— No precise rule can be given either as to the 
time or ammimition required to make a Breach. The best precedents within reach 
are therefore given, leaving their application to circumstances. 

The two most recent and complete examples are those given by tbe French ex- 
periments at Metz, 1834 ; and iii their siege of Antwerp, in 1832. They differ con- 
siderably ; chiefly, perhaps, from the latter having been conducted under Are, and tlie 
former, (like our experiments against Carnot’s Wall,) at leisure and undisturbed; 
especially as they were made against a fine specimen of Yaubaii’s inasoiiry, which 
could scarcely have been surpassed by any thing at Antwerp. 


Guns. 

Width of Breach. 

Shot and Shell. 

Distance, 

Total Time. 


feet. 


yards. 

hours. 

Ant\verp . 6 24-prs, 

80 

1288 

55 

34 

Mete. /4 24.prs. 

72 

256=5' 

35 

8t 

1 4 16-prs. 

75 

325* 

33 



Tlie best representation of the variable effects of Breaching Batteries is given by 
Capt. Denison, in voL ii. p. 38, Corps Papers. 


Width of Breach, 
feet. 

1812. — Christoval .... 15 

Badajos, main breach . . . 180 

„ flank ditto . . . 100 
„ curtain ditto . . 40 
Ciudad Rodrigo, main ditto . 105 
„ lesser ditto . 30 

1813. — St. Sebastian. 

main breach , . ,100 

lesser ditto . . . 30 
addition to breaches 330 

930 


No. Shot. 

Distance. 

yards. 

1,600 

450 

14,000 

540 

9,500 

530 W all casemated. 

3,000 

545 Bad masonry. 

6,700 

560 

2,080 

570 Bad masonry. 

13,000 

620^ Good masonry. 

5,000 

620+ Ditto. 

41,000 

520t Ditto. 

95,880 

4955 


* Including forty 8-inch shells each Breach. 

t Total time, including that probably required for exchanging guns for howitzers. 
t Average distances. The quality of the masonry from a E. E. Ofiicer engaged in the siege. 
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Hence, aud from the preceding, as weU as from the ‘Observations’ of Major- 
General Sir J. May, R.A. — 



Average 

No. Guns. 

Total Width 
of Breaches. 

Mean Dis- 
tance of 
Batteries. 

Time. 

No. Shot 
per running 
ft. of Breach. 




feet. 

yards. 

hours. 



Badajos . . ■ . . . 

26 

320 

540 

104 

83 

Brass and Iron Guns. \ Bad ma- 

Ciudad Rodrigo . . . 

28 

135 

565 

m 

65 

Chiefly Brass. j soiiiy. 

St, Sebastian* . . . 

20 

130 

620 

62 

139 

Iron Guns. Good masonry. 

These, proportioned to 10 







guns and 100 feet of 
breach, become — for 







LONG RANGES. 







Badajos . . . . . 

10 

100 

540 

85 



Ciudad Rodrigo . . . 

10 

100 

565 

67| 



St. Sebastian . . . 1 

10 

100 

620 

95| 



A. General average . . 

10 

100 

575 

83 

92 


SHORT RANGES. 







B. Antwei*|> 

C. Metz (average) . . . 

6 

4 

80 

74 

55 

34 

34 

8f 

16 

4 



Here we liaye, probably, two extremes (A, C,) and a mean (B) of practice. The 
Peninsular cases were effected under many disadvantages; the Metz experiments 
under none ; the Antwerp Breach under aiinost normal circumstances, and gives what 
may be fairly expected, in short ranges, on Service : it corroborates also the judg- 
ment of BousmardjWho specifies about 36 hoursf as the time necessaiy. Where the 
rubbish cannot be well cleared away from the Breach, as in w'et ditches, and other 
cases, the horizontal groove may he cut at one-third or one-half height of escarp 
from the bottom ; it being remembered that such sized debris gains about two-thirds 
in bulk from being reduced to that shape from the solid form. But, if it can he 
removed, the groove should not be more than 3 or 4 feet above the ditch, to insure 
a readily practicable Breach. 

The experience at St. Sebastian in 1813 is opposed to the conclusion from the 
Metz experiment, that firing by salvos is virtually impracticable; it was done at that 
siege, even by the sliip guns iii battery, to all practical junposes ; and if detonating 
locks 1)0 used, there remains no doubt on the subject. 

Capt. Denison observes, at the end of his Paper referring to the Peninsular Sieges, 
— tlie Woohvich experiments on Carnot's Wall, and those at Metz, — From the 

* Refemng only to the * Main’ and ‘ Lesser’ Breach the ‘ addition to the Breaches’ is rather 
too vague for even this sort of computation. 

t When the old French 'writers speak of four days to form a Breach, it must have been with brass 
guns, which, at that time, could hardly be fired oftener than four rounds per hour,— even to the 
opening of the Eevolution, when the attention of the Government was first drawn to that subject. 
The disparity of po'tvcr between large and small brass guns, as to standing rapid and long-sustained 
bring, is very remarkable 

At Ciudad llodrigo and Badajos, 13 rounds per hour were averaged with brass guns. At Metz, 
12 per hour. At iit. Sebastian, with iron, 20 per hour. Hence Bousmard’s 36 would probably be 
26 with iron guns. 
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foregoing it appears, that a Breach about 100 feet wide may be rendered prneticalde 
at a distance of 500 yai-ds 1>y the expenditure of about 10,000 2Uh, shot, ni 
full cliarges ; that, from about the same distance, it recjiiires 5600 (iS-lfn slmt, ami 
4200 8 and lO-inch shells, a ricochet, to make a Breach of the same width whcjitlic 
scarp is covered by a coimter-guard, as proposed by Carnot; and, that from a baiteny 
on the crest of the glacis, ahout 310 24-11). shot, and 30—40 8-iiich shells, ^\i!l pn^- 
duce the same effect. The weight of shot, therefore, expended in foruiing a Breach 
under these different circumstances will he as follows : 


Width of Breach, 
feet. 

Distance. 

yards. 

Fire. 

No. Shot. 

No. Shells. Totivl weij’lit of Iron. 

lU, 

Peninsula . 

. 100 

500 

Direct. 

10,000 

„ 254,400 

Carnot . , 

, 100 

500 

Ricoebet. 

5,600 

4200 GGUdOO 

Metz . . 

. 74 

50 

Direct. 

310 

40 9,04.0 


“ The disproportion between the direct and ricochet fire would Iiave lieen more 
glaring still, had guns of the same calibre been used on both occasions ; for the efn‘ct 
of one 68-lli. shot would he far gi*eater than that of three 2441). shot, fired at Use same 
angle; and the 8 and 10-inch shells used in the ricochet practice were prolmhiy 
more effective than shot of the same wulght.’' 

To effect a Breach by mimiig in a masoin*y revetment occasions an expcmliture of 
time and labour not always rewarded by a good praetica])le Breach, as the explu^io{l 
generally brings down the escarp in masses difficult to scramble over. This menh' of 
procedure must depend on questions of locality, time, and means, and the facility of 
attacliing the Miner, In earthen ramparts, mud walls, and walls as usually con- 
structed in the East, it is in many cases the only practicable method of making a 
Breach. R. J. N. 
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BRIDGE, FIELD, — Blanshard's Cavalry and Infontry Bridges Boat 
Rope; — Boat and Rope ; — Cask Trestle Raft ; — Pile and Spar Flying, 
Pivot — Flying, Trail ; — Reconstruction and Demolition. 


It is on the above that memoranda are presumed to be most acceptable; oinitling 
many minor contrivances alluded to in foreign works, which circumstauees of time 
and place would suggest to very ordinary ingenuity : as It is, the above scries includes 
even Femes. 

Wliatever Bridge system may be under consideration, either for introduction into 
the Service, or for selection in the field, the following will be amongst the gnhling 
points in determination. 


General applicability. 
Simplicity of character, 


If available as rafts, boats, &c., besides serving., as a 
bridge. 

So that its management may be easily learned isy all 
troops. 


Capability of rapid construction. 
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Security from destruction /From peculiarity of construction in detail; or from its 
by the enemy. 1 general arrangement. 

Ultimate buoyancy. 

Stability. 

Ileiglit of superstructure f As illusti-ated below,* with regard to tlie most probable 
above water. 1 elementary forms proposed for buoyant bodies. 

r Implying also lightness, and suitability for speed in 
Ease of management and! as a raft, boat, &c. ; capability of movement 

motion on water. [ as a quadrant of conversion. 

Facility of detail, con- J As requii-ing only such material and workmanship as is 
struction, and repair. I most likely to be at hand. 

{ Strength to oppose the violent action of mnd or water ; 
little liability to split or warp from heat or ice ; or to 
spoil in store, or in use, by the general action of heat, 
inoistui’e, or by vermin, &c. 

Cost, and current expenses. 


BRIDGE, PONTOON.— Blanshard’s larger. Plates I. to V. VIL XV. XVL 

This Bridge is formed in rafts of two Pontoons each, and requires no sheer-line. 
The alternate rafts only are moored. When formed at 24 feet from centre to centre 
of each raft, this Bridge carries Infantry 4 deep (marching at ease), Cavalry 2 deep 
(horses led), and Light Field Guns. At 16 feet, Heavy Field Guns, or large Carriages. 
Siege Ordnance, &c., must be towed across on rafts of three cylinders each, should 
tliere not be Pontoons enough for close order, as given in tig. 1, Plate 11. 

The men for laying the Bridge fall in two deep ; numbering off by 3® from the 
right throws them into crews of 6 for each raft, as Non-Commissioned Officer parties. 
The rafts number from front to rear; the odd numbers are the Mooring Division ^ 
the even numbers, the Reserve Division, The front rank of each crew is the larboard 
squad ; the rear rank, the starboard. Nos. 1 Std. and 3 Ld. are anchor men. 


=*= The following Table gives nearly the relative heights remaining above water of the Square, the 
Circle, and Equil. Triangle, of equal areas on submersion to L f of their buoyancies ; the two last 
figures giving (with reference to probable forms) the extremes of greatest and least area in relation to 
periphery. 



A 

B 

C 

Equil. Triangle 

D 

Equil. Triangle 


Square. 

Circle. 

on its base. 

on its vertex. 

Buoyancy reduced to 1 . 

. 50 

57 

93 

39 

% . 

. 33 

42 

76 

24, , 

1 . 

. 25 

34 

66 

■ ' 18''' ■ 


Hence, could stability be given to C, it would in this resj)eet be the best; then B ; then A ; and D, 
the worst. 
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BRIDGE^ PONTOON. 


PONTOON EXERCISE. 

f l. Pack the carriage. 5. Form divisions and columns from 

2. Unpack do. Bridge. 

3. Fom Bridge from shore- 6. Form Bridge from Bafts. 

4. Dismantle do. 7. Land Stores andPontoons from do. 

Infontry Bridge-*—!. Formation of Bridge. 2. Movement of Bridge. 

1. Pack the Vide Plate I. 

Prepare to Pack Carriage. The crews march along rear of K®, (the 
right towards them,) and halt opposite them respectively. — Form Upon your 
respective Carriages^ — Right Face, — Quick March. They form up 
thus : 






1 + 

a-t- 



N. C. 0. 


The starboard squad are henceforth 
distinguished by the mark -i- 


Collect the Stores for your respective Carriages. Each crew 
brings up 1 Pj 1 S, S ^C,*^ 6 B on each side of K; 70 and bh 

larboard; 5 Sp^ A and 5 starboard. The following to be put in box in 
front, — 3 B 8 Rj and 8 R L, Z, S 4 S 4 C 8 grummets and 4 
pins. N. C. 0. having seen all right, falls in as above. — Baulks. 1+^3 
at front and rear of receive B® from 2+, 3+, 2, packing them as shewn in 

tig. 4, Plate I. — Chesses. Do. do. do. — Saddles. Each squad brings up 
1 S with cleats down, and pins outwards, witMn an inch of outer edges of C®. — 
Lash dow^i Saddles. 1+ lash S to forebolster; 3, 3+ to hind holster; 

2, 2+ lash b to perch. — Side pieces and Cables. 1+^ 3 receive 

these from 2+^ 3+^ who then hand up X^ which is laid on sp^ by 2^ 
who pack. — Prepare to raise the Larboard Pontoon. 1+ at head; 
2y 2 i' centre; 3^ 3+ stern. — Lift. All lift together; put P on larboard 
pump. boles dow'iiwards. — Prepare to raise Starboard Pontoon^, — Lift. 
Do. do. do. — Lash down Pontoons. 1^ 1+^ 2 lash head; 3^ 3+^ 2+ 
stern; the handles to S® by belaying cleats. 1^1+^ 2^ 2+ then pass up O® and 
bh to 3^ 3+j who divide and lash them to the inside handies.- — *Pass the 
Body-lashings over the Pontoons. 2 on top of P® adjusts F®; 1+^ 

3, 3+ pass front and rear BL® and 2+^ centre BL over P®; when F® ai*e 

adjusted 2 falls in.— Lasll. the Body-lasllings. 1 and 1+^ 3 and 3+ 
lash respective ends to bolsters ; 2^ 2+ cross their lashings through centre rings, 
and belay to triangular rings. b 
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2 . Unpack ike Carriage, 

Ulllasll and cast oft Body-lashings, The whole imlash and cast otv 
their respective BL; 3 and 3+ unlash O®; 2 gets on P^aiid disengages F"; 
I 5 23 3 make up and put lashings into small box in front; then take out O'" am! 
hh^ lay them on ground, larlioard side of K. — Ulllash PontxtOll .LasflillgS. 
1,3 23 1+ milash head; 33 2+3 3 + the stern, — Dismount Larboard Poll- 
toon, I3 1 + at head; 23 2+ centre; $3 3+ stern. — Lift^ — Lower — 
Down. P placed gently on ground, laihoard side of K, — Do. do. Star- 
board Pontoon. Do. do. — Unlash and Dismount Saddles. 1, 1 + 
the fore lashings ; 33 3+ after lashings ; placing each S by its P, 2 , 2 + unlash 
A and b . — Dismount the Stores. 1 + at head ; 3 at rear of K 3 who pass 
as follows, X and 5 to starboard; 5 C 3 2 C 3 6 B to both squads, on each 
side. 

3 . Forming the Br idge f rom Shore, 

Roll gently into water below point where Bridge is to be ; bring tliem up into 
place against stream. A Bridge over a wide river may be formed in several parts of 
7 or 8 rafts simultaneously, which are to be warped into Bridge on alignments 
ashore. 

DtTTIES OF EACH RAFT. 

Raft No. 1 . I3 1 + Cable Men who keep Bridge in pro|)er position; !)e]ay 
X® to rafts by the S l)ela}ing cleats opposite A® ; shifting them as Bridge is 
boomed out. — 23 2 + Side Piece Men who lay and lash the ready to be racked 
dowm by the whole of the crews when Bridge is completed; ends of Sp^ not to 
overlap immediately above S®. — lay C®; see that joint of the 2 is over 
centre of S®3 and iiush with belaying cleats. It is the duty of the N, C. 0 .® of the 
Mooring Division to see that they have the from the carriages of the Reserve 
Division. — Raft No. 2. Sp 3 + haul P^ in readiness to 2 p 2+3 who pass P® 
under S®, ready for I3 1+^ who lash them by 3 turns over S®, and twice in front close 
to end of S, making fast by 2 half-hitches. — Raft No. 3 . Front Satidle Men, 
I3 1+3 23 2+ pass and pack C® on last inseried P; 83 3 + pin B® to 2d S from 
land, assisted by Baulk Men. — Raft No. 4 . Baulk Men. I3 2 p S, 8+3 2+3 1 + 
bring up B® respectively, helping to pin B® to S®. In the 1st raft B® are sliipped 
between the outer cleats. — -Rafts Nos. 5 p 6 . Chess Men, who pile tin; C® a!id 
on and across the B® johiing the shore-bay. In No. 5 Raft, I3 1 + the 2 t''''; 
23 2 + the 1st C 5 833+ the 2nd; in No. 6 Raft, I3 1 + the 3 rd; 23 2 + the 4 tli ; 
83 3 + the 5th, successively ; the wide space between the cleats towards river. — 
Raft No. 1 > 1 + 3 23 2 + Saddle Men ; 1 , 1 + bring up front S3 lay it i^arallel 
to river, pins towards land; 23 2+ place 2d S about 12 feet in rear trf and jnirallel 
to 1st S ; pins towards river, and so on alternately ; they help to pin B® to rear S, 

' —83 3 + Side, Piece Men: they places 2 '^j^^-on the tier of C® or 2d mseried P ; 
3 on next ; and so on alternately as the C® are packed. 
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Prepare to Boom-out. Only 3 bays are worked at once in tbis.«~-No. S 
Raft, man front S; No. 4 the 2d; No. 7 the 3d. In these crews 1+^ 2^ 2 + 
of each man, the ends of their respective S®; 3^ 3+ get between the B®.— Vide 
Plate IV, fig. 1* 

Back Down. Each man takes 1 1 RL; each N. C. 0, 2 of each; 

1+^ 3, 3+ rack down over the P®; 2, 2+ over centres of rafts ; N. C. 0. over 
centres of bays. Two small boats and crews (or 2 Blanshard's Infantry Bridge 
Bafts) are necessary for each portion of the Bridge ; one for casting the tipper 
the other for the lower A®, and returning the end of X to the Cable Men. In 
strong cuiTents, 4 or 6 additional men should be on the Bridge to man X®. When 
the B® are laid at close order, Bridge is strengthened by 2 sp'% as shewn in 
Plate IL fig. 1. 

4. Dismantling Bridge ashore. 

In dismantling Bridge each undoes what he has already done. The inshore C® 
go first to rear; Bridge is then dratvn ashore by the B® till Ist P comes to the 
bank, when its S is unlasbed, P is withdrawn by its proper men, and so on. 3 S® 
(with their B® still pinned) must always be ashore before they are successively 
unpinned. 

h. Fonnation of Dwisionsj and Columns from Bridge. 

Attention— Prepare to Dismantle, and Form Divisions against 
Current, — Dismantle. Each man removes 1 R and IRL, hands them to 
1,1+, 3,3+, to reeve them through P handles, with ends and sticks across 
P: 1,1+, 3, 3+ then turn over the 2 placing them flush with the outside 
C® of raft : whilst 2, 2+ lay the 5 on the 2 fuiiliest from shore ; they also 
remove the C® and stow them as before; also take up the 4 centre B® on C®. 
(ATde Plate III.) — Unpin. 1, 1 +, 3, 3 + unpin outer B® and place them with 
the rest; the low^er B should be unshipped first. — 2, 2+ lash the sp^ and lay 
O® and bll ready for rowing. The Anchor Men bend X® together ready to weigh: 
Z® are not cast off till word is given. Rafts of Reserve Division drop down till 
they pass the line of A®, get quickly out of the way and keep there, heads to 
stream. Wlien the Commanding Oificer of Mooring Division sees this done, he gives 
the word— Prepare to Weigh Lower Anchor. Each raft having repeated 
the word, weighs independently. 1, 1+ warp on lower X, 3, 3+ veering out 
gently. 2, 2+ man the O® as the N. C. 0. aft dh'ects. When raft is hauled 
home to A,l, 1+ weigh it; 1+ begins to coil X, and 1 hauls in I) and/;/ and 
coils it, Wlicn the heiid of the 2 X® comes on board, a newr coil must be begun 
without unbending it: 1, 1+ then capsize IstX, placing A, and 4/ upon it.*- 
2, 2+ now facing upper A will work up to it; when reached, 1, 1+ man their 
oars; N. C. 0. ships his for steering and awaits orders; all rafts to act simul- 
taneously on the word—Weigh and Reverse to the Right (or Left). 
Pull Round Larboard (or Starboard). Back-water Starboard 



BRIDGE^ PONTOON. 


17a 

(or Larboard) . When all are thus reversed, -~~GiTe Way of AIL Whilst 
ly 1 +, 2y 2 + siieer their rafts, 3, 3 + weigh A; 3 + gets hi m board, 
placing them and A on X : 3^3+ take their oars. 

Meoi. In case of tide turning, in tide-rivers, the original positions yf 
of the Reserve Division, —as well as the duties of 1, 1+, 3, 3+~-of the Mooring 
Division, become reversed. 

When Bridge is about to be made, rafts must always be in divisions, tbe niooring 
dmsion above. — (Vide hg. 2, Plate IL) In rowing with current, which k the regular 
rule of forming Bridge, reserve division leads; but in reverse order, or against stream, 
mooring division leads.— When in divisions, the ends of the oars sliould have a clear 
space of about 12 feet from the next. — ^MTien in column, the leading rafts shoultl he 
far enough apart to allow the intermediate rafts of that division to form up in lisie*. 
thus, with thirteen rafts, Nos. 3 and 5 have to come up between Kos, 1 and 7, 
Succeeding rafts in column to be 2 P length apart. With an odd number of rafts, 
the extra raft is on same side as No. 1. 

Examples of Columns. 


7 Rafts. 

13 Rafts. 

14 Hafts. 

1 j 2 

1 

7 

1 

9 

3 7 

3 

1 9 

3 

M 

2 16 

5 

11 

5 

1 13 

4 ^ 

2 

t 13 

7 

! 8 


4 

10 

2 

f 10 


6 

12 

4 

12 


8 


6 

14 


6 . Formation of Bridge from RafU. 

Prepare to form Bridge from Rafts. Baulks to be handed to 
the present Right (or Left.) This is as caution only. * Present ^ is used, 
because the Reserve Di\ision has to reverse before the stores are handed. — Prepare 
to cast Stern Anchor. Each raft repeats this; 3j 3+ lay in O®, 3 holds 
A ready for heaving ; 3+ clears, and holds ready b and bl. — Heave. 3 heaves 
A ; 3+56 and bly into water, and veer out X cautiously ; the rest continue rowing. 
The N. C. 0. of each raft gives the 3 following words independently. — Prc- 
pare to cast Head Anchor, 1+ lay in O^; 1+ bolds A ready ; 1 
clears, and holds b and bl ready: 2^ 2+ continue rowing ; each N. C. 0 . must 
be ready to heave when about ^ his 2 d X is veered onk-^HoM on, 3^ 3 + 
cease veering, and hold on : 2y 2 + rest on their O®. — HedVC, 1 heaves A ; 
I 3 5 and bl : 3 j 3+ then bring raft into place, warping on stream A ; L 1 + 
veering out cautiously.— 3 and 1-^ are now caUed Anchor Men, and have ex- 
clusively to inind A® until raft is moored. — 2y 2+^ 3+ are. called Baulk Men, 
and have, to uiilash ^J 3 ®;„pass and pia.H.^j commencing' with streanr B, then 
lower B, then 4 centre B®. — steady the raft whilst warping into' line.'' 
When the bend is on board, 2y 2+ lay in O® ; 3^ unbend, and hold on by X® 
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for slight adjustments, and till ordered to belay, as soon as Commanding Officer has 
dressed the line.— ^™lst raft is mooring, Baulk Men unship, and lay Sjf on C% 
on side fai'thest from shore ; also lay bh and 0® over head and stern, —larboard 
0® head; starboard O® stern. 


RESERVE DIVISION. 

Whilst mooring is going on, Commander of Reserve Division will reverse his 
Division to right (or left), and wait opposite proper intervals, till ordered into line : 
as they approach, N. C. 0, gives the word In Bow^ when 1+ lay in 0% 
and catch Z® from Mooiing Division, by which they work up, take post, and make 
fast to P handles.— N. C. 0 . gives word In Oars | O® are at first laid beyond 
on side of 2 d tier of C®. — 1 +, 3+ immediately unlash sp% put 

them on C® farthest from shore, laying O® and bh over head and stern, and lose 
no time in connecting with neighbouring rafts ; 2 ^ 2+^3^ 3 pass and pin outer B®« 
Should the intervals of the Mooring Division be too great, or too little, the whole 
must be adjusted by M, or B®, of which last, the ends of the outer ones in 
Reserve Division should always be pinned first, so as to give a ready hold for manage- 
ment. As soon as 2 outer B® are fixed, no time should be lost in pinning the rest. 
— ^The 2 to be laid over P® by l+j 3^ 3+ on each side of raft; the C® 
are laid on in one direction, that is, over proper hay of raft; Nos. 1 and 3 of that 
side of raft only being employed in lading, and the rest in handing C®. — In pre- 
paring for Racldng-down, sp^ are laid on edge, and overlap 10 or 12 inches ; both 
ends, inside and outside alternately: they are lashed by the grummet lashings. — 
I 3 1 3, 3+ hand sp^ to 2 ^ 2 +, who place them only, and then receive 2 RL 

from the same, and rack down on centre of hay; the N. C. 0. receives 2 RL;, 
and racks do\vn at centre of raft; 1 +;, 3 ^ 3+ do the rest. — R is to be turned 
down alongside of sp^ outside. — bh and O® as before, though on Sendee they 
wmuld go ashore till wanted. — ^When Bridge is formed, men sit down, facing out- 
wards over the edge of Bridge ; 2;, 2+ at centre of raft, and the rest over P®* 

For the Bugle Sounds, see Plate XV.— For the necessary Knots, &c., see Plate VII. 

7. LuTiding Store8 and Pontoons from Mafts* 

To he occasionally practised. Rafts to he hauled alongside of hank; 2 to be 
used as gang-boards ; the stores to he landed and piled in good order, near own raft. 
L unlash S®, so as to he able to roll the P® up ; P® always to be 

placed on C®;, or (f^ to prevent injiuy. 

MEMORANDA. 

No boats to approach on stream side. Heavy boats not to make fast to Bridge. 
Pay attention to the coiling of X, and see that A is properly placed and clear. To 
practice the men in sheering, (taking care not to rasp X on the edge of the raft in 
so doing,) and heaving A.— Never to let them come with the stream upon an object, 
but re\erse first, and come to it against current. — To perform every operation with 
neatness, and bring and pile all stores carefully ashore. No man to lift a C singly, 
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and not less than 6 men to a P. If wet work is necassary^ to keeiJ a nanj i^\«. 
pressly for that. 

Usual Times of Oper at iom at To boom out 8 rafts, comiaelinjr 2iHJ tm 

of Bridge, 15 minutes.— To warp and place 2 pieces of the same leugih iu sann* 
alignment, 20 minutes. 600 feet of Bridge coinplete, 35 minutes.— To dismantle 
same Bridge and break into rafts, 8 or 10 minutes.— To form the sann* again from 
rafts, from 15 to 20 minutes. — To break up Bridge in 3 portions; to land it by sanm 
rule as boomed out bj- ; and pack on II.® ready to march, 1 hour ; that is, if tlie 
banks are favourable for bringing up K®,— To dismount the different |iarts of a raft 
from K, and unpack, 4 or 5 minutes. 

BRIDGE, PONTOON. — Blanshard^s Small, or Infantry. (Plates Yl. TIL 
XVIL XVIIL) Pontoons 5' 4'' apart from centre to centre ; will pass Infantry 3 
deep ; and with care, Light Field Guns, or Carriages. 

Distributioil. Fall in 2 deep. Tell off by 2* (or 4 men per P.) Number 
each party. Nos. 1 are outer files (or right side of Bridge). Nos. 2 are inner files 
(or left side of Bridge). — Form Bridge on Centre* (or named) Pon- 
toon. Nos, 1 take up P®, and range them from named P. — Nos. 2 each take 3 
and fall in by their respective Nos. 1. — Nos. 2 of named and next P® hand the 
ends of half the B® to Nos. 1 to pin, whilst they do theirs. When all is laid, Nos. 2 
go for C® ; the 1st C is laid over S of named P, The horns of C ledges all to 
be laid towards Bridge head. When Bridge is on w’ater, the or the O® are 
lashed to C® over S®. To carry the Bridge, a R is passed throiigli the ring at cadi 
end of Pj and the 2 men at each end lift it. — Prepare to raise the Bridge^ — 
Raise^ — Quick Marcli^ — Right (or left) oblique, — Right (or left) 
turOj — Halt. The eyes of S® must be towards Bridge head, except those of tlie 
head S. The B® to be lashed to S® jirevent turning over. — When Bridge is 
formed into rafts, the 2 outer B® are secured to the eyes on S® put for that purpose. 
P® should be slidden into water over — To move Bridge down a scarp, or steep 
bank, omit C® over or turn them back on next C®, and then together with the 
3 C® over hays they must he lashed by CL® ; the lashing of each (forming a noose 
round in front,) is tied to pin lashing on after-S^ or else the ends of B® would 
rise over C®^ and not sit level. — (Vide Plate VI. figs. 1,3.) Guys (X®) are to lie 
used to steady the Bridge on booming out, each to be held by 2 men, one on the 
Bridge, the other ashore, to each guy. 

lafts can be used as boats, to take out A®, &c., &c.: they can be sculled by 1 
man, the paddle resting on the after-bolster of a K racked down;, or they may be 
rowed by 1 paddle on each side, supported by 3 B® secured by CL or EL : or a 
raft may be pad.dled by 4 or 6 B®. Thus a Bridge may be liroken up ami sculled, 
or rowed, or paddled off. The B® and C® of the bay may be taken on boanl each 



^ The Bridge, wlien formed on centre, proceeds at double tbe rate of formation, the |)artics 
work both ways. at once towards the cuds.' 
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raft, and tlie Bridge re-fomied any where. In dismantling, it is easier to do so from 
rafts, than by hauling Bridge ashore. Wiien Bridge is to he much used, the sp^ 
must be lashed down over C®, their ends meeting over centres of bays ; or the O® 
must be lashed down, their blades overlapping in like manner. 

This Bridge affords means of surprising an enemy, especially in a countiy much in- 
tersected by water. It may be taken, when in pieces, through narrow paths, the P® 
being carried lengthwise by a man at each end; and may be put together in the 
night, and immediately passed over an unguarded point of a river. It may be brought 
for^v'ard concealed by a close column of Infantry, which would be ready to pass im- 
mediately. In case of a double river, the 2d length of Bridge required may he 
passed over the 1st, a C being lifted in the centre of each bay, which would allow of 
the men getting between the B® and carrying it on their shoulders. It may be 
passed down a steep bank, or counterscarp, on ladders, taking care to omit the 
iSC, and lasliing the 3 other C® to the B®. — Vide fig. 3. 

The following has been done with 12 P®. The whole length of Bridge was put 
together in about fomr minutes, and moved about in various directions in Quick-time ; 
then down a shelving bank without delay ; and lastly down an 8-feet wall, when it 
was fit for passing troops. Fifty men were afterwards crowded on about 20 feet of 
the Bridge, and marched on it three deep. A 6-ponnder and limber being placed on 
it sank the P® a little more than half. It has been passed down about 30 feet of 
ladder over a counterscarp, and stood the shock of one of them (decayed) brealdng, 
without injury. A horse was taken across it, turned, and brought back satisfactorily. 

The actual expense, &c., of making 1 Infantry Pontoon at Dublin, in 1844, was, — 
92 sheets DXXX* tin, 53s. Sd. ; 13 lbs. tinman's solder, 6s. 6d. ; 2 bushels charcoal, 
2s, 6d. ; 2 lbs. rosin, 3d. ; 2 iron rings and staple-bolts for ends, Is. 6d. ; 15-| days 
of 1 tinman (Sapper), 15s. 6d.; 3 lbs. paint, Is. 6d. ; I day of 1 painter (Sapper), 6d. 
Total, £4. Is. lid. 
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Small craft should be collected from up and down the stream, as well as from 
tributaries to the river ; and when a Bridge of this sort is contemplated in the pre- 
sence of an enemy, a rapid and well-disguised movement should he made to collect 
the Boats, 

Such vessels as are built for cargo are best adapted to this purpose, — neglecting 
the slighter lands of boats used for passengers only, except the few that may be 
necessary during the construction of the Bridge, 

As soon as they are assorted to each side of the river, the inequalities of size, 
and the irregularities that would be thereby produced in the Bridge-fioor, must he 
made good by trestles (figs. 1, 2, Plate VIII.) along the centres of the Boats; the 
baulks must lie on these trestles, and never on the gunwales of the Boats, which 
would certainly he crippled. 

Allowance must be made for the degree of pitching and rolling to which the Boats 
may he subject, in the distances between them, — and in the manner and extent to 


This was supplied in Canada for the repairs of the Pontoon Train ; but DXX is nearer the 
mark, so as to give the weights recorded, though not so good a material, 
t Abridged and modified from Sir H. Douglas, 
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wliicli the baulks are to overlap one another at the emls. On the Adoiir Bri«Ig:e, this 
motion was oecasionally so great fxs to render it then fit only for Infantry. Wlietber 
the Boats are to be anchored stem and stern throughout, or partially so, will dt^iunid 
on liability to tixrn of tide, backwater, floods, &e. 

Bridges slionld, in general, be on straight lines across the rwer; the idea of their 
receiving strength from an arched form is fallacious, as no general lateral alrntment 
takes place; each part being mainly dependent on its own moorings; in tide-rivers, 
likewise, this arrangement would be reversed every tide. 

The sizes of the Boats cannot w^ell he specified; the most suitable must be taken 
that can l>e had ; but, generally, they should be such that when the Bridge is coni- 
pleted, and under its extreme burthen, the Boats’ gunwales should be at least 1 foot 
above the water. 

Meni“ — The Bridge over the Indus, by Capt, G. Thomson, H.E. I.C. Engineers, is 
recommended as an exceUmit study in Boat Bridges. — Vide Corps Papers, vol. iv. p. 92, 

BRIDGE, ' ROPE.—Plate IX. 

Rope Bridges, of a complicated description, will not he given, being iinfit for 
militaiy purposes; and especially objectionalrle on the grounds of economy, and iia!)ility 
to destruction.* 

Those that are suited to temporary and military purposes are extreundy simple : 
that made by Colonel Sturgeon, over the broken arch at Alcantara, in 1810, is given, 
chiefly from a drawing by the Staff Corps. This Rope Bridge spanned 100 feet ; it 
was removed and replaced with ease ; and w-as readily packed for transport. It was 
adopted from the impossibility of procuring proper timber to restore the com- 
munication. 

Colonel Sturgeon’s Bridge is constructed thus; — Three hawsers, A, are strained 
betw^een 2 beams, B; over this, by means of the blocks and tacles, C, is drawn tlie 
net-w'ork, 1) (stretched between the 2 beams, E), which supports the cross-beams, F, 
bearing the joists, G , and the planking, H. The whole is steadied by the gnys,I.t The 
net- work outside the planking is covered by a stripe of tarpaulin, J, to prevent horses, 
&c., from being frightened ; and a light side fence of rope, K, supplies the place of a 
hand-rail. 

A and B are baulecl taut by capstans to the 5 tacles, C, at each end. B and C lie 
in grooves cut in the road- way ; B also passes through the parapet wall on both sides, 
if for the restoration of a Bridge ; or is abutted behind piles, or trees growing on the 
banks, if for an independent Bridge. D and E are strained in like manner. D con- 
sists of one rope, passed 19 turns round E, wdthin the breadth of 18 feet ; the 10-feet 
lengths tor F are marked off, and well tarred at the places where F are to lie: these 
10-feet lengths are subdivided into 3 parts to mark the meshes, which gatbererl 
in, and seized with spun-yarn. F are notched at 1-foot intervals, so as to fit down on 


=*« As an extreme case, however, a sketch of a Field Snspension Bridge, somewiiat on 1 hedge’s 
principle, is given, fig. 9, Plate XI V. The strong cables that are necessary where all the weight rests 
on two or three main ropes, are not always to be bad; in the present instance, where the liurthtni 
is dhided among many suspenders, far smaller and more generally obtainable materials will sut- 
fice, In the sketch, the point A is obtained by a sufficient number of jumpers sent into tin* thee of 
tbe rock; the ends of the ropes being secured in like manner above, if no trees, &c,, are to be 
had. Should no such local resources for fixing A and B present themselves, strong trestles must l>e 
substituted. This sort of Bridge must be wen steadied by guys. 

t Cannot be shewn in the Plate : they led from the centre of the Bridge, on both sides, to the banks 
above and below. 
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tlie net-work, to which they are lashed by a running lashing of Hambro' line. G in 
10 rows; these are rounded otf, and strapped with iron at the ends j the holes a, 
tig. 3, admit of adjustment in the wood-work, when any change of length takes place 
in the rope-work, from contraction by wet ; or extension from the weight supported. 
The planking, H, is looped together by spun-yarn at h, b, fig. 1. 


Table of Materials and Transport necessary for a Bridge as above described. 


Stores. 


No. 


Dimensions. 


Length. Breadth. Depth. 


Weight. 


Detail. Gross. 


'Sx! to 

ill 


B 

E 

E 


A 
C H 

D 

I 

K 


TIMBER. 

End-ties . . 

Main beams . 

Cross ditto . 

Joists, single 
Ditto, double 
Planking, 9 inches wide 


ROPE-WORK, &c. 
Hawsers . ... 
Tacles . . . . 
Lashings to blocks, &c. 
Net-work . , . 
Guys . . . . , 
Side fences . . . 
Lashings to F * . 
Tarpaulins . . . 
Spun-yarn . . 
Treble blocks . 
Double ditto . 


6 * 

2 

11 

50 

100 

187 


3 

10 

40 

1 

4 
2 

11 

2 

4 

20 

8 


ft. in. 
15 0 
22 0 
20 0 


11 

11 

12 


ft. in. 

1 0 
1 0 
0 6 
0 2 
0 1 - 1 - 
0 9 


ft. in. 
1 0 
1 0 
0 8 
0 6 
0 6 
0 L| 


^ 3600 

ft«1760 

J.S2960 

S-S1920 

212840 

8440 


Total timber . 


21520 


170 

96 

30 

[2000 

200 

400 

50 

100 


cwt. 

1 3 
0 9 


9 -inch. 

4- |-inch. 

5- inch. 

l-|-inch. 
Hambro’ line. 
1 0 


1581 
749 
936 
700 
280 
72 
1 1 50 
gi 448 
I 448 
^ 800 
62 


^^6 


Total rope, &c. 
Total weight of bridge 


6126 


27646 


193 


55 


248 18 


BRIDGE, BOAT AND ROPE.—Plate VIII. 

The Bridge oxer the Adour, designed by Colonel Sturgeon, of the Stafif Corps, and 
executed by the Royal Engineers, is the finest example on record of this land of com- 
niuiiicatioii. 

The arrangement of the tension gear is much the same as that used at Alcantara. 

The Plate and Description are from Sir H. Douglas, and Sir J. T. Jones, R.E. 

Forty-eight chasse-marees were taken up in the ports of St. Jean de Luz, Socoa, 
and Passages ; collected at Socoa, and each loaded with 


* In mountainous countries, it will rarely be practicable to carry b^ams long enough to go through 
both parapet walls of such a Bridge ; nor is it always easy to obtain them. Three pieces have there- 
fore been allowed for each end-tie, to be made into one beam thus,— by lashing them together ; pro- 
vision is made in C, above, for these lashings. 


] 
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48 3-in.cli planks, 9^' x 12". 

1 Sleeper, 10" x 10", notched thus ; j y Lj'""" ”ir“'| 

2 Hand saws. 

2 Axes. 

2 Skeins Hamhro’ line, to lash the planks to the outside cables. Two men of the 
Corps of Royal Sappers and Miners were put on board each vessel to level the waist- 
boards with the decks, so that the cables might be stretched across as soon as the 
vessels should be moored. The floor w^as supported by five cables, lashed in tlie 
notches of a sleeper placed fore and aft, ou the deck of each vessel. Five cables, 
13 inches in circumference each, and 120 fathoms long, were put on hoard tlie chasse- 
marees destined for the centre of the Bridge, and so coiled that they could be handed 
up the hatchways, right and left, at the same time. 

“ The river was hounded on both sides by perpendicular stone wrnlls, 14 feet high, and 
the same thickness. That on the left bank was backed behind by sand, level to its 
surface ; while the ground behind the wall on the right bank was 12 feet lower than 
the top of the masomy, and covered at high tide by 7 feet water. Tlie rise of the tide, 
at Springs, was 14 feet. 

* ‘ On the right bank, the end of each cable was fastened to an non 18-poiinder, whicli 
was thrown over the wall. Those parts of the cables which rested on the masonry 
were served with gi*een hiillock hides, to j)revent rubbing. On the left bank, they 
were stretched by capstans and gyn tacles, fixed to a frame of timber laid on tlie sand 
behind the wall, 3 feet lower than the top of the masomy, (Bridge, Plate VIII. 
figs. 5, 6,) and loaded, in the rear, with sand-bags, to prevent it from tilting upw ards. 
The chief disadvantage in substituting cables for beams is, that the navigation of 
the river cannot he opened by removing one or two Boats, with their proportion of 
floor ; for the cables being stretched by capstans from hank to bank, and only borne 
by the Boats, cannot be secured but by spanning the w’hole river. Cables are, more- 
over, expensive, and with every precaution very soon chafe. Hence the application, 
excellent as a temporary expedient, should be replaced by beams as soon as they can 
be procured ; wdien care must be taken to apply them so as to allow' for the undu- 
lating motion of the Bridge in gales of wind.” 

Memorandum.’^ — In the first instance, the Boats had each one anchor ahead, and 
another astern, so as to meet the turn of tide; but,' from the violence of tlie current, 
it was soon found that not less than 2 anchors at each end were necessary. I n this 
case, great care is necessary to avoid fouling the anchors, and it will be best done 
by their being cast, as it were, 2 deep, by the alternate Boats throwing them out 
as far from, and the others as near to, the Bridge, as can he done with safety and 
convenience. 


^ By a R. E. Officer who saw the Bridge, 
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BEIDGE^ CASK. 


BRIDGE, CASK.— Plate XL 

When no Pontoons or Boats can be bad, Casks, formed into Piers, offer a good 
substitute; they were thus used by Lieiit.-Colonel Goldfinch, E.E., over the Xive, in 
January, 1814, 

The Chatliain practice is given, as arranged hy Major-General Pasley, based on tbe 
above and other experience; leaving modifications to the circumstances of the service 
under which they are required. 

General Pasley’s Bridge consists of rafts managed much on the same principle as 
the modern Pontoon Equipments ; each raft composed of the ordinary superstructure 
laid on two piers of seven casks each, — put together as shewn in figs. 1, 2, 3, 
Plate XL 

The stores for such a raft will be — 

f 9^' *1 

14 Casks, or water-butts, 4' 3" long x | | averaging 1/4 its. in weight. 

A 4 Side pieces, each 21' x 4" x 5", 

B 4 Slings, each 36' of 2|" rope. 

C 24 Braces, each 18' of 1.^" rope. 

D 2 Transoms, “j ^ 

10 Baulks, (5 for Raft, 5 for Bridge,) I each 22' 8" x 4" x 4 1". 

2 Spare baulks, J 

2 Anchors, cables, buoys, and lines, 

2 Boat-hooks ; besides oars, rack-lashings, &c. 

Plank, or fascines, for the floor. 

When a Bridge is to remain in the water for any length of time, chain may be siil)- 
stitiited for rope in the parts immersed ; or, as was done on the Xive, the Casks may 
be enclosed in an open frame of wood-work. 

At open order, each raft will give about 37 feet of Bridge about 18 feet wide, and 
will bear Infantiy, Cavalry, and a light 6-pounder. 

At common order, each raft will give about 31 feet of Bridge, and will support a 
medium 12-pounder limbered up, complete with ammunition. 

When Heavy Artillery is to be passed, it must be towed on rafts consisting of three 
or four piers instead of two; the floor proportionally strong; thus the weightiest 
ordnance may be taken across, the^ platform being about 30 feet long x 18 feet wide. 

To insure stability, tbe piers should never he less than 20 feet long in any case. 

Cask rafts can be row^ed with tolerable facility in still water, or in moderate cur- 
rents, but not against a strong one, or a high wind. In rapid rivers they are apt to 
have the stream end borne down; which must be remedied by gmng a stream anchor 
and cable to each pier, secured, not immediately to the pier itself, hut to a cask close 
in front, winch is inteiposed as a breakwater, and wMch is attached to the end of the 
pier. Or the force of the water may he reduced hy a projecting triangular break- 
water of li-lnch plank, instead of the detached cask. 

It is desirable to have the anchors and cables laid as moorings before the rafts are 
brought off to their stations, which are marked by the tw^'o contiguous buoys sup- 
porting the ends of the cables. If only a small boat, or Blanshard^s Infantry Raft, 
can be had, it should be used in taking out the anchors ; if not, a Cask raft must be 
used, taking care to work and drop d.(m% the stream as much as possible. 


* If these cannot be obtained in one length, they must be made by lushing two shorter pieces 
together. 
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The following Table is arranged in reference to Commissariat and Admiralty Casks, 
being tliose that may often be OTaiiable; or will serve, approximately, for otliers. 






External 

Dimensions. 


m 

Time * of 
putting 
together. 




tee 

Head 

Diam. 





§ 


Cask, &c. 

o 

O 

H 

jrjiige 

Diam. 

Length. 

M 

Men. 

Hours. 

Remarks. 

Leaguer . . 

Imp. 

gals. 

164 

tbs. 

230 

ft. 

2 

in. 

6 

ft. 

3 

in. 

If 

ft, in. 

4 101 

tbs. 

1746 

2 


Used for water before 

Butt . . . 

110 

168 

2 

2 

2 

9 

4 

4| 

1173 

2 

al 

the introduction of 
iron tanks. 

Puncheon . . 

72 

135 

2 

1 

2 

4 

3 

5 

694 

2 

3" 


Hogshead . . 

54 

109 

1 

11 

2 

4 

3 

0 

576 

1 

3 


Barrel . . . 

34 

71 

1 

9 

2 

1 

2 

7 

407 

1 

2 

Chiefly used for nim. 

Half-hogshead 

26 

59 

1 

7 

1 

10| 

2 

4 

292 

1 

2 


Kilderkin . . 

18 

45 

1 

5 

1 

8 

2 

0 

194 

1 

2. 


Tierce . , . 

37 

58 

1 

9 

2 

1 

2 

7-i 

428 

1 



I Irish barrel . 

25 

47 

1 

6 

1 

8| 

2 

4 

275 

1 


‘ Beef and pork. 


For Commissariat purposes, and details affecting Store-room, see an extension of 
this in ‘ Tables of Departmental Packages/ 

Hntton^s Ride for Contents of Casks, modified for Imperial gallons, becomes— 

r X *0003143 s= content in lbs. water, 

(39 D” + 25 + 26 D d) X L 4 x *00003143 ~ content in gallons, 

C X *000005043= content in cubic feet, 
where D and d = bilge, and head diameters ; L = length ; all in inches. 


BRIDGE, TRESTLE.— Plate XL 

These are chiefly applicable to rivers in hilly countries, where the sti*eam — liable to 
sudden swellings — is generally too deep to be forded; and wlien a Pontoon, Boat, or 
Cask Bridge is not applicable, cannot be obtained, or cannot be forwarded. 

The Trestles can be made of rough materials on the spot ; or may be framed in the 
rear, passed on in pieces on mules, and quickly put together on the bank. 

To give stability wdien sudden risings may be expected, . or when the current is 
strong, hea^y stones may be piled up inside ; strong sheer lines, or even cables, may 
be passed across, to which the heads are to he lashed as the Trestles are laid, succes- 
sively; large MUicks may also he thrown out. — ^Vide fig. 6, Plate XL 

The figure given is nearly that of a Bridge by Lieutenant Wright, E. E., attached 
to Sir Rowland Hill's Division, in 1812. If of yellow pine, such a Trestle will weigh 
about 9| cwt. ; and the superstructure per bay of 15 feet, including cables, will ))e 
about 16 cwt. in addition. In the above instance, fascines were used where plunking 
could not be obtained.. 


* The workmen are supposed to be good; and the materials only to require putting together. 
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BRIDGE^ RAFT — PILE AND SPAR. 


According to Sir Howard Douglas, Colonel Sturgeon, of the Staff Corps, threw s 
Bridge over the Agueda, at the ford of Marialva, near Ciudad Rodrigo, 396 feet long, 
Oil 18 Trestles, which were well loaded with stones, secured by coarse wattling, which 
allowed the water to pass through. 

In the construction, care should be taken not to weaken the timber by mortises and 
tenons, or by haMng. If the pieces are to be carried, and used a second time, it 
would be desirable, if iron and a small forge can be obtained, to make a certain 
number of bolts and screws for fixing the work together. 

BRIDGE, RAFT.— Plate XIL 

The last expedient that should he adopted by an army in motion ; — to such, it is an 
indifferent substitute for Boats, Pontoons, or Casks, either when employed as a Flying 
Bridge (Trail, or Pivot), or as a Fixed Bridge. 

It has the lowest degree of buoyancy,* and general manageability, and is inap- 
plicable when the passage of a liver is likely to be contested with animation. 

Its merits are, that, at the expense of time, it can be constructed with less 
experienced workmen : it saves carriage, as it can he only made of materials on or 
near the spot, — cables, and a few such stores, being all that is indispensable from the 
rear : it is not liable to be sunk ; and, if allowed to remain undisturbed, will last a 
long time with moderate repair. 

Plate XIL gives the general form and construction. The Rafts should not be less 
than 45 feet long ; they are best bound together by withes, or ropes, and stiffened 
with cross and diagonal braces. They are most readily built on the water; but, if 
they must be made ashore, they should he put together across two parallel baulks, or 
trimmed trunks of trees, sloping towards and close to the river, so as to be easily 
launched. With numerous and experienced workmen, such a Raft may be made in 
5 or 6 hours. An independent Raft will require (at an average) two rows of trees at 
least to float as many men as can stand upon it, unless the trees are very large, — when 
they cease to be manageable, and are scarcely applicable. 

Whether they are to be anchored in connection with a sheer line or not, depends 
on circmnstances ; the anchor, in such cases, may well be the fisherman’s wooden 
killick (wde Plate XI. fig. 6), unless the Bridge is to last for any time, or is liable to 
unusually violent currents. Such were, however, used in the Passage of the Indus, in 
1839 ; and, by a sufficient increase to their number and weight (even to | ton), very 
powerful streams over rocky bottoms may be mastered. — ^Vide Corps Papers, vol. iv. 
PaperVI.' 

The figure is nearly as given in Laisne’s Aide-Memoire. 

BRIDGE, PILE AND SPAR.— Plates X. XL ^ 

Piles ai-e used merely to obtain supports, either as piers or abutments ; they are 
especially applicable when deep and wide rivers are to be crossed ; but the nature of 
the bed. must be considered, before any operation can be attempted. 

Pile-engines form part of the French Engineer Field Equipment : for tliis, in its 
most complete form, vide ‘Aide-Memoire,’ vol. ii. ; the rough approximate expedients 
for supphing its place, either as a ram, or as a tilt-hammer, are too obvious 
to require a description. ^ ^ ^ 


* And if down for any length of time, becomes water-logged, 
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Spars, baulks, &c., can be applied as superstructure, to either a piled, or aay otluu' 
pier or abutment ; whether to form, or to restore, a comiuunicatlon. The series of such 
Bridges as may be used in field operations gives much of theeaidierhistoiTof fraiuing 
and triissiiig, in reference to roofs as well as bridges. Of these,— -tlie ik wouhl be 
merely spanning the opening, wdtli timber sufficiently long, and covered with cross 
planks ; or, in default of these, with fascines. 

The 2 nd, and next rudest form of arch (particularly ohservahle in Egyptian archi- 
tecture), is very sti'ong, easy of construction, and of frequent occurrence in Nova 
Scotia (see Plate X. figs. 1 , 2); the timbers being notched roughly into one another, 
as is done in building log-houses. A few of the upper courses may be treiiailcd down. 

The 3rd step is given in figs. 3, 4. 

The 4th in figs. 5, 6 . In the construction of this, the first thing is to form a horse, 
or trestle, on wdiicli the remainder of the work is to lie until secured ; to effect tins, 
cut a step, low down, and well in rear of, the arch, so as to admit of a strong party 
standing there to pull over, and hold up with ropes and by main force, the 2 pair of 
spars, b, U and the cross piece, e, previously lashed together, and fitte<l with I 
guys at each end ; thus firmly held np, 2 light and active men clim!) up, atul lash 
e, e, d, d : a general framing being thus made, the rest maybe added in the following 
order : — the remaining rafters, — the cross pieces, — the remaining collars, 

— the cross pieces,/,/, — ^the frames, li (like ladders on their sides), going entirely iicv< >> s 
as intermediate supports ; and finally, the joists and planking, or fascines. Diagonal 
braces, f, /, i, must he used, to give general lateral stability during tlie process and at 
its completion. 

The 5th, figs. 7, 8 , applicable when 2 spars will not reach across : it may be exe- 
cuted in much the same way ; paying great attention to fix diagonal braces as soon as 
possible, even if but temporarily. 

Both of these can be more readily thrown across an open stream (where there is 
plenty of room to extend the guys, and put on main force in the fix*st instance,) than, 
as above, in the repair of a bridge. 

Figs. 9, 10, Plate X. ; figs. 11 , 12, 13, Plate XI., are common in Canada.^^ In a roof, 
the weight is thrown on the rafters, and the cohesive strain on the tie-beam and king- 
post. In these Bridges, the tie-beam bears the transverse strain, whilst the tendency 
is no longer to snap, but to crush, the rafters ; as well as to pull up the king-post, or 
force its head off. In fig. 11 , the rafters, e, «, of fig. 9, Plate X., are represented by the 
shores, h. 

The above, as elements, can be occasionally combined, — e, 5 ^.— fig. 3 with figs. 
9 and 12 ; or they may be repeated as separate and successive ai*ches, as well as ex- 
tended in width, so as to be doubled or trebled latei^ally, as in fig. 13, &c., &c. 

The minor details of construction, in the above, are left to the general experience 
of the Officer; but he cannot, in figs. 9 to 13, too carefully avoid crippling the main 
pieces, by halving, or by using mortises and tenons, dovetafis, &c. ; all of these, not 
only enfeebling the whole, but (the mortise and tenon) rendering kdifiicult to lake 
down a bridge satisfactorily for repair or removal ; and the dovetails giving a 
treacherous hold, especially in the green woods likely to be used in field jiraelitxx la 
lieu of these, couplings should, as much as possible, be made by mere fishings, cover- 
ing and steadying the abutments,— by the simplest kinds of keyed scarpbiug, — or by 
iron strapping, if obtainable. 

Troops should seldom be allowed to keep step iu mai*ching over Field Bridges, as 
they arc rarely stable enough to bear the accumulating oscillations therein' prodiu'c«L 


* Vide Corps Papers, voi. iii, p. Ifis, 
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BBIDGB^ FLYING-j SWING-. 


A small iron Suspension Bridge was not long ago carried away, by tbe neglect of tbe 
Officer in command of a detachment to give the word ‘ March at ease.’ They who 
Imve been stationed at St, John’s, Montreal, will remember how advisable this pre» 
caution was in crossing the Richelieu by the long feeble wooden bridge built on the 
resources of a private speculator. 


BRIDaE, FLYING, SWING.— Plate XIIL figs. 1 to 5. 

Sucli Bridges, as well as those of Boats, are frequently used on the Rhine— a river 
on which permanent structm'es would be objectionable in certain military points 
of view, as well as in those of a mercantile nature, as impeding the great timber 
rafts which are constantly floated down from upper Rhine as long as the river 
remains free from ice. 

In this description of Swing Bridge, the necessary obliquity to the stream is 
given by the rudder. Fig. 1 shevrs the Bridge in plan as it swings from side to side 
at the lower end of a mooring chain, about 650 yards long,* the upper end being 
well fixed and anchored in the centre of the stream, and the intermediate length 
supported on boats. 

The wharfs which receive the Bridge on its anival are moveable, and so arranged 
by floating them on boats like those of the Bridge, that they can be adjusted to 
any state of the waters; there is a diffierence of 30 feet between the extreme levels 
at Bonn. 


References. Fig. 1. 

a, the platform, say 3" pine planking on rafters 8" x 8'' and 4 feet apart, lying across 
the boats ; ends projecting 4 feet beyond the outer sides. The boats are very 
strong, decked, and nearly flat-bottomed ; they bear the platform as it rests upon 
the deck, about 5 feet above the water. 

the horse on which the mooring rides and traverses ; the traversing beam 
is under, and parallel to, the top beam. — Vide fig. 2. 

e, from the adjusting windlass, e to o, the mooring is a 9" hawser ; but from o to the 
pivot, a chain composed of bar links 2 feet long, and connecting rings ; both links 
and rings of about I" square bar iron. — Vide fig. 3. 

The length of the mooring depends on the width and velocity of the stream ; 
but it is not customary to make it less than the breadth of the river. At Bonn, 
between the Bridge and pivot, it rest on 9 boats. — ^Vide fig. 4. 
df fZ, rudders. 

e, c, battens nailed to the deck, to which the steersman stays that tiller at which 
he does not stand, hy means of a sort of boat-hook. 

/,/, cross-beams, a few inches above the deck, which with the heads g, 
g, g, serve for belaying, &c. 

A, A, small capstans to check the Bridge when it arrives at the wharf, as well as to 
bring it up square alongside of this last ; a 6" rope is used for this. The checking is 


* According to tke Belgian Engineer Regulations relative to Field Bridges, the length of the chain 
should be not less than 14 width of river. 

t In the Swing Flying Bridge over the Oder, (between Freienwalde and Stargard,) instead of a 
‘ horse ’ there is a mast ; and in lieu of one chain mooring in the stream there are two 3-inch ropes 
fastened near the top of the mast, which are wound up on each bank by horse power, (to assist the 
stream and rudders,) on weams, alternately, as the ferry moves from side to side. The Oder is here 
about 100 yards broad, and is crossed in about 6 minutes. 
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also assisted by letting fall a drag-board,, which- hangs 'ready across the ho'ws, at 
g, rj, as soon as the Bridge comes Mthiii a fcw’ yards of the side. 

i, i, little wooden rollers, set vertically in the frainiug of the railmg. 

j, connecting beam. 

X", l"y hatches. 

seats for passengers. 

m, m, railing. 

n, n, entrances. 

0 , point of junction of cable and chain in the mooring. 

p, py anchors in case of accident : a row-boat is likewise attached to the Bridge. 

In the winter, should there be much drift ice, these Bridges become useless; their 
place is then supplied by common ferry-boats. 

The preceding account is that of one of the largest bridges : fig. 5 refers to one of 
the smaller class, at Linz, also on the Rhine. 

It consists of only a single boat about 12 feet wide, and perhaps 30 feet long. 

The oblique direction in this sort of Swing Bridge is given by the chain d, e, 
G, 5, e, is the mooring. — d, e, a small chain passing through a block at^, and wound 
■ up at d or e, according to the side to which the lioat is moving. To assist the 
conversion of the direct force of the sti'cam into the necessary oblique one, t 
small ‘lee-hoards' are slung at the sides at /, y; e, g, is a ‘horse’ as in tlm 
preceding, but the mooring is fixed only to the post c.— k, gang-boards let up and 
down like a drawbridge, from the ‘ horse.’ 

N.B. — b is in the last boat supporting the mooring. 


BRIDGE, FLYING, TRAIL.— Plate XIII. figs. 6 to 9. 

The figure is taken from the Reglemens Provisoires of the Belgian Engineers. Such 
a flat-bottomed boat as fig. 5, which is easily constructed, would also be applicalile ; 
in default of boats, a light raffc’^ must be substituted. 

In the old Flying Bridge at Plymouth, there was no intermediate sling, d, h, e 
(fig. 5) ; but the boat slid along a 6-inch sheer-line, received on hoard, and led along 
2 rollers (figs. 8, 9), close under the gunwale on one side. The boat was moved 
across by 2 men constantly w^alking forward, and warping on the rope by a short 
wooden bat, with a deep notch in it, sufficiently large to take a hold ; each man 
returning aft as soon as he reached the head. 

The following somewhat novel, and apparently effective, resource in crossing rivers, 
may very appropriately close this series, — as the Flying Bridges just described are 
rirtually ferries. 

“ The mode in which we passed the Oxus was singular, and, I believe, peculiar to this 
part of the country. We were drawn by a pair of horses, who were yoked to the f)oat 
on each bow, by a rope fixed to the hair of the mane. The bridle is then put on, as 
if the horse were to be mounted; the boat is pushed into the stream, and, wiih- 
oixt any other assistance than the horses, is ferried dh’ectly across the most rapid 
channel. A man on board holds the reins of each horse, and allows them to play 
loosely ill the mouth, urging him to swim; and thus guided, he advances wlihoid 
difficulty. There is not an oar to aid in impellmg the boat ; and the only assisttimn? 
from those on hoard consists in manoenwing a rude rounded pole at the stcn-n, to 
prevent the vessel from wdieeling in the current, and to give both horses clear water 


* Blanshard’s Pontoons are perfectly applicable in this case, figs. 6, 7, Plate XOZ. 
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BRIDGE. 


to swim. They sometimes use four horses ; and in that case two are fixed to the 
stern. These horses require no preparatory training, since they indiscriminately yoke 
all that cross the river. One of the boats w’as di’agged over by the aid of two of our 
jaded ponies ; and the vessel which attempted to follow us wdthout them was carried 
so far dowm the stream, as to detain us a whole day on the banks, till it could he 
brought up to our caravan. By this mgenious mode we crossed a river nearly half 
a mile wide, and running at the rate of three miles and a half an hour, in 15 minutes 
of actual ^sailing;' but there was some detention from having to thi'ead our w’ay 
among the sand hanks that separated the branches. I see nothing to prevent 
the general adoption of this expeditious mode of passing a river, and it would 
be an invalnahle improvement below the Ghats of India. I had never before seen 
the horse converted to such a use ; and in my travels through India 1 had always 
considered that noble animal as a great incumbrance in crossing a river.”— Burnes^ 
‘ Travels,’ vol. ii. page 216. 


BRIDGE. — Reconstruction of. 

Communications may be re-established by all the preceding modes of passing rivers ; 
those which seem most applicable to the repairs of broken arches, are the simpler 
kinds of Spar Bridges, Plate X., and Rope Bridges, Plate IX. At Dresden, Laisne 
states, that well-secured flat boats, hearing high trestles, were used as temporary piers. 
■Where stability can be insured, a simple ‘horse’* may be substituted for the trestle. 

With reference to construction, as well as repair, of Bridges, experience has shewn 
that in demanding labour and material, contingencies are not too high at cent, 
per cent. 


BRIDGE, Field. — ^Demolition op. 

An enemy’s Bridge can be destroyed by sending trunks of large trees, — or con- 
siderable quantities of small ones, to accumulate faster than he is likely to be able to 
remove them, so as to throw a strain on bis cables ; — or by heavy floats loaded with 
stones, having a short and strongly-fixed mast to prevent it from passing under the 
Bridge. 

These may or may not be combined with fougasses, in the shape of pow^der-boxes, 
arranged with a gunlock, or a pistol inside, fixed to a projecting pole or poles, so as to 
explode on striking the boats, &c. 

If any of the above be furnished with shells or grenades, to deter men from 
approaching, care must be taken to cut the portfla-es so as to explode at uncertain 
intervals. 

These attempts should of course he made, if possible, at night, from the nearest ac- 
cessible point ; and on having ascertained the set of the current as nearly as may be. 
—Chiejli; from JCttim£ 


* For a figure of this sort of * horse,’ see Plate XIII. fig. 2 ; it is a two-legged trestle. 
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BRIDGE, MasonrY-^—Demolition OF.- Plate XIV. 

In the destruction of Bridges during tlie Duke of Welli^gtoll^‘$ campaigns, various 
methods were adopted, according to the circumstances of the case. 

The Bridges in the Peninsula were usually of stone, the arches from 20 to 10 feel 
span semicircular, and of one stone of IS inches or 2 feet in tlnckisess. 'Fise 
loading of the arches was sometimes of solid masonry, hut commonly of loos)‘ stones 
or rubbish. 

The object required generally was to destroy one arch ; and in order to give tlie 
enemy the greatest inconvenience and delay, the largest ai’ch, and where there was 
deep water, was preferred, excepting when want of time or ainmnnitioii made It 
advisable to select a particular one that might appear weaker than the others. 

The simplest principle of mining a Bridge was found to be by lodging the powder 
on the haunch of the arch, and as near as could be on the centre of the width of the 
Bridge, with the line of least resistance through the arch. 

The best mode of forming the mine was where the side walls of the Bridge above 
the piers were slightly built and easily got at, and the loading of the arch of loose 
rubbish : a small gallery was then run in A, Plate XIV. fig. 1, about 5 feet from tiie 
arch stone ; and when at the centre of the width of the Bridge, a return was made to 
the arch, and the powder lodged against it. There are not many occasions where this 
can be done under a very considerable time ; but when practicable, it has many ad- 
vantages : the greatest resistance is obtained to the sides and above ; tlie ammunition 
is less likely to get injined from wet penetrating to it; there is no olistruction 
to the road over the Bridge while preparing, and less danger of accidents after 
it is loaded. 

In this case, the powder, saucisson, &c., arc applied in the usual maimer in mining ; 
and the end to be lighted is kept within the surface of the wall, to be sheltered from 
the weather. 

The common and quickest mode of mining a Bridge is by sinking down from the 
road above to the arch, and lodging the powder in one mass on the centre of its 
width. To do this with good effect, the shaft, C, B, fig. 2, should be sunk where there 
will be the greatest resistance gained above and to the sides, as at B. As the arch 
gives so much more resistance than the materials with which it is loaded, the dis- 
tance to the surface, therefore, should be two, or three, or even four times more, at 
least, in those directions, than in that through the arch, in proportion to the nature 
of those materials. 

In this way arches have been blown down with 45 pounds of powder, and after five 
or six hours of labour. 

The shaft should he sunk on one side of the centre of the width of the Bridge, as 
at C, fig. 3, and a little return made at the bottom to gain that situation for the 
powder, by which means there will he more solid resistance above, and a greater 
width of road left open during the operation. 

In loading, the saucisson was brought up the shaft to within about 1 foot of the 
surface of the road, and then carried along a gutter or drain to the side of the Bridge 
where it was lighted, whereby the road%vas entirely cleared, and a premature explo- 
sion from accident less likely to occur. The upper surface of the road was drained 
oft as much as possible, to keep the wet from penetrating to the powder. 

When there is .no, time to sink a shaft as deep as might .he wished, as great resist- 
ance must be obtained as can be, by sinking as deep to the arch as there is time for, 

* The whole of this Paper on Diimolitiou by Major- General Sir J. F. Burgoyne, B. E, 
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bridge^ masonry. 


and increasing the effect by a loading of as much stone or other heavy materials from 
the parapet walls or elsewhere as can be applied. 

A Bridge across the Carrion, at Duehas, was reqnii'ed to be niined in great haste, 
and it was found that the loading between the arches was of solid masonry : an open- 
ing was therefore made down to the crown of the arch, B, figs. 4 and 5, about 2 feet 
6 inches only ; 250 lbs. of powder were lodged in rather a longitudinal direction along 
the width of the Bridge, and a loading, C, C, fig. 4, appHed of heavy stones and 
rubbish, as high above the road of the Bridge as could he, without preventing carriages 
from passing : when fired, it made a gap, E, E, E, E, across the Bridge of 15 feet, which 
was about half its span. 

The French declare, that 100 pounds of powder, laid on the crown of an arch, 
and without loading, would destroy it ; hut, in a weil-huilt Bridge, I should be sorry 
to apply so small a quantity. 

As on service the time at command for this kind of operation is very uncertain, it 
is a common and good mode to commence preparing in two places, one on the ciwii 
of the arch, and the other on the haunch ; and then, if not allowed time sufficient to 
complete the latter and better mode, the powder can he applied on the crown of the 
ai'ch, and exploded with or without a loading of rubbish, according to circmiistances ; 
and it is much better to do that than to lodge the powder in a shaft only partly sunk 
down to the haunch, although it should he deeper. 

Ill some cases where the Bridge is very wide, and the operation can be carried on 
with nicety, it maybe right to divide the pow^der into two mines, F, and G, fig. 6, 
across its width ; but in a rough operation, I would certainly never divide the powder ; 
for although it w^as said once that a hole was blown through the centre of a wide 
arcli, and a passage left on each side (which, how^ever, I do not believe), if it w^as so, 
certainly that same quantity of powder that gave so nice a shock, would not have 
injured the arch at all, if divided. 

I have seen an instance where about half of the w^idth of a Bridge, F, G, H, fig. 7, 
was blown dowm, which probably ai'ose from dividing the pow^der in this manner. 

There can be no reason whatever for dividing the powder between the different 
sides of the arch, as at I, K, fig. 8 ; by doing so, a failure took place on the Corunna 
retreat ; and if it succeeds, there can be little doubt but that one of the mines would 
have done as well. Wherever the powder is divided, the explosion of the whole 
should be simultaneous ; the aiTangements require much precision, and the chances 
of failure are of course multiplied. 

Where a Bridge is nanm> there can be no occasion for sinking the shaft down to 
the arch much deeper than half the width of the Bridge, as the want of resistance at 
the sides will render the additional vertical resistance superflaous. On one occasion, 
a fiiilurc occurred from a shaft being sunk down to a pier with the intention of 
destroying two arches ; but which, although great perpendicular resistance was gained, 
blew out at the sides, and left the two arches perfect. 

Wlien the effect of a mine can be secured to cut through the arch, the greater re- 
sistance that can be given, even in that direction, the better, as it will increase the 
efiect over the whole width of the Bridge. 

As it generally happens on service, that the mine cannot be laid according to nice 
calculation, after applying it in the best way which chcumstances will allow, the effect 
must be gained by increasing the quantity of powder. Ender the chance of different 
difficulties that might occur, it was customary, wffien practicable, to send two, three, 
and even four barrels of powder, of 90 pounds each, for the destruction of a Bridge,., 
alth.ougli one would usually he sufficient. 

When there was time, these mines were loaded with all the precautions commonly 
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BUFFALO— BUIiLOCK, 


used, viz., tlie powder in a box, and the saucisson in an auget j and when to any 
time, the box and auget were pitched, and covered with straw, tarpaulin, &c., to pre- 
serve the ammunition dr}^ When pressed for time, and without the proper articles, 
the powder was lodged in the barrels it was brought in, or laid in a tarpaulin, or in 
l)ags ; and the saucisson was laid without an auget, but with care, that the stones m* 
rubbish should not choak it. The mine was lighted by a piece of portfire ti(‘.d into tise 
end of the saucisson,*^* 

Saucisson is so very easily made and carried, and so advantageous, that latterly wc 
never failed having it with us; in our first mines, indeed, for want of It, we cut oft* 
the ends of portfires diagonally, and tied them together to pieces of stick the lengtli 
necessary for train ; but such a contrivance is very had, and owing to it Lientenaiit 
Davy was killed on Sir John Moore’s retreat, the mine exploding the instant lie 
lighted it, probably from the fire of the composition dropping down to the powder ; for 
which reason, the end portfire should be laid horizontally, and a little clay round it 
will give additional security, 

A small hollow, round the powder in a mine, will increase its effect. 

DEMOLITION OF WOODEN BRIDGES. 

To destroy wooden Bridges, powder w-as sometime used and applied to the most 
important supports in the arch, according to its construction ; hut as there is no other 
resistance than the air, the quantity of pow'der should be large : 90 pounds have 
blown down a strong wooden arch. 

The common and best mode with a wooden Bridge is to lay the planking hare, and 
to light a large fire upon it, over the piles forming the piers, which will then burn 
to the w^ater’s edge, if left alone : but this will not do if the enemy cannot be kept 
from gaining possession of the Bridge for at least twelve hours after the fire is lighted. 


BUFFALO.— Generally spealdng, the Buffalo is seldom or ever employed for 
military purposes, being too slow, and impatient of heat. 


BULLOCK. — In India the Bullock is used in drawing heavy guns, ammunitioHj 
and stores of every description. 

It is likewise much used in heavy draught at the Cape, in trains (‘ spans ’) of from 
six to twenty, according to the nature of the road or wwk. It is said, there, that an 
ox can exist without water for four days; much less endurance gives it immediate 
preference, for the above duties, to the more sensitively-constituted horse, however 
inferior in speed and spirit. It will plod on unweariedly atfrom 2 to 2| miles per 
hour, drawing foom 3 to 4 cvrt., exclusive of the long narrow waggon, over the 
roughest tracks conceivable, often more like the bed of a torrent than a road. 

A serious item of consideration, in estimate of Ox establishments, lies In the heavy 
casualties to which, when over-worked and ill-fed, they are liable, from causes un- 
avoidable, in the very country where the animal is most valuable. 

As a Commissariat item of provision, the Devonshire Bullock averages from 4*^ to 
bl- cwt., net, carcass. J, N. 


^ Bickford’s fuzes will, in many instances, prove a valuable improvement on the saucisson or 
powder hose; especially in exploding charges under water, . ■ 
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SIZES, Aveights, and strengths of chain cables* and common cha:in„ 


1 Cliain Cable. 

Common Chain. 

1 o| 


Required 




2 ‘g w 
c ® « 




it !S,=! 

g.§l 

c? ' 
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i S.s 
lit 

M . 
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Goinplete cable 

+ 
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2 

X 0 

tfj^ 

+ 

Proof 
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fathom. 

of 100 fathoms. 

required. 

strength. 

(Sl:S 


required. 

strength. 

in. 

oz. 

fts. 

cwt. 

qr. 

lbs. 

tons. 

tons. 

in. 

lbs. 

tons. 

tons. 

''2i 

40 

272 

243 

y 

>> 

91i 

125*9 

If 

155-7 

31-6 

73 


33| 

242-75 

216 

3 


81|: 

112*3 

H 


27 

62-3 

2 

28, 

215 

192 

V 

?> 

72 

99*5§ 



24-7 

57*4 

1| 

23 

189 

168 

3 


63 

92*8§ 

If 


22*6 

52-8 

Iq- 

18| 

164-5 

147 

TJ 

»> 

554 

74*1§ 

Ifir 


20-6 

48*4 

1| 

15 

141-9 

126 

3 


47-1- 

66*5 

If 


18*8 

44*1 

u 

114 

120-9 

108 



40^ 

59*5§ 



17 

40*1 

If 

9 

101-6 

90 

3 


34 

48*5 

If 

74-8 

15*3 

36-3 

II: 


84 

75 

» 

77 

28i 

38*5 



13*6 

32*7 

li' 

5 

68 

60 

3 

77 

22 $ 

29*5§ 

1 

64-9 

12-0 

29-3 

1 

3i 

53-7 

48 

f» 

77 

18 

24-3§ 

If 

56 

10*5 

26*1 

1- 

2-1 

41-1 

36 

3 


13f 

21*1§ 

%. 

8 

45 

9*1 

23*1 

f 1 

11 

30-2 

27 

„ 

77 

10^- 

13-5§ 

YTJ 

40 

7-9 

20*4§ 
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1|- 

25-4 

22 

2 

21 

8i 1 

11*4 

f 

34-5 

6-8 

17*3 

f 

! 

1 1 0 

21 

18 

3 

77 

7 

9*5§ 
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29 

5-6 

14*6 

xF 
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» 

21 

5i 

77 

-1 

25*3 

4-6 
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■1 


13*4 
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STRENGTH OF PATENT WIRE ROPE. 


Circum- 

ference. 

Maker. 

Breaking 

weight. 

Inches. 

4|- 

Kuper and Co, 

Tons. 

.20 

3f 

Ditto. 

13| 

3i 

Andrew Smith. 

14| 

3f 

Ditto. 

161 

3f 

Kuper and Co. 

lOi 

2-1 ■ 

Ditto, 

7i 

2| 

Ditto. 

7 

1| 

Ditto. 

2f 
■ I| 

' , 1 ' 

Ditto. 

. , 1- 

Ditto. 

1 


= 5 * Prom documents supplied liy Capt. Denison, R.E., from official records. Tlie strengths were 
tested by the hydraulic press at Woolwich, capable of giving a pressure of 120 tons. At that place, 
great pains are taken to obviate the chances of error to which these machines are liable, —by 
frequently testing the unit of power. . " . 

t Weight; of 100 fathoms of cable in 8 lengths, inclnding 4 swivels, and B joining shackles. 

X Estimated at 030 lbs. per ^ inch, in diameter, of the iron of the link, 

^ Ascertained by altogether 67 actual trials. 
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As an accompaniment to Hie preceding Table, tlie Covemment spa;lfication for 
Cliain Cables is appended. In the Plates will be found approved plans for shackles, 
couplings, &c., &c. 

The weights given are the minimum allowed; and between this and tlu? nmsimum 
the Contractor is allowed a latitude of ^ in the chain, and of in all tlie rest. 

The length of a link is 6 diameters of the iron used, and the hreadth IhO diameters ; 
thus the length in a 2^" chain is 13 and the hreadth 8*1. 

It is to be observed that chains with stay pins are not so applicable to machinery 
as those without ; in the Ferry between Devonport and Torjioint, most of the pins in 
the groiind-ciiain iew out in a few weeks, as they passed at a sharp turn round the 
wheels. 

SPECIFICATION FOR CHAIN CABLES. 

The Iron Chain Cables are to be made in 12| fathoms lengths, with one swivel in 
the middle of every other length, and one joining shackle to each length, and of the 
weight specified in the Table. 

The several sizes of Chain Cables being distinguished by the diameter of the iron of 
their common links, this diameter forms the unit of the scale of dimensions iii the 
accompanying drawings, (vide Plate,) by which the dimensions of tlie various parts of 
the Cables of all. sizes, and of the articles to be connected therewith, are to l)e pro- 
portioned. Thus, the length of a common link is to he 6 tiiameters, and its lu’cadth 
3*6 diameters, of its iron ; and the length of an end link is to he Gh diameters, its 
breadth 4 diameters, and the substance of its iron 1’2 diameter, of the iron of a 
common link ; and so on for all the parts of Cables of all sizes, and articles to he con- 
nected therewdth, which are to he made as near as practicable to the dimensions sliewii 
by the drawings, or specified herein, or in the accompanying Table. 

The diameter, or transverse section of the iron of the links, and of the various parts 
of the swivels, shackles, and other articles to be connected with the Cables, is not to 
be less, taking the mean of the greatest and least dimension at any one sectio!i, tbim 
that specified herein, or in the Table, or shewm by the drawings. Also the length 
of the various links, swivels, shackles, and other articles, is not to be more than 
of the diameter of the iron of the common links over, nor their width more than T-srlb 
such diameter over or under that specified or indicated as above mentioned. 

The stay pins are to be of cast iron not exceeding the weights specified in the Table, 
and are not to be wider at their ends than the diameter of the iron of the links 
in which they are inserted, nor at their middle part than ^J^ths of such diameter, 
meaning longitudinally, of the links. 

Both the end links of every length of a Cable, as well as those of the mooring 
swivels, splicing tails, and splicing shackles, are to be made parallel-sided, without stay 
pins, and with the substance of their iron -^ths of a diameter larger than tluj diameter 
of the iron of the common links of the Cable to w^hich they belong, as shewn by ihc 
drawings, and so as to admit the Joining shackles to he inserted or taken out of them 
in connecting or disconnecting any twro lengths of the same, or of different Cables of 
the same sizcj by either end ; also to receive the bolt of the large shackle for con- 
necting any length of Cable of the same size, by either end, with the anchor. 

The enlarged links connected with the end links, and with each entl of the swivi^Is, 
are to he made part larger in the diameter of their iron than the common links 
of the Cable they belong to, and with a stay pin in proportion. 

The splicing tails of the clilferent sizes, for coimeeting Iron and Hempen Cables 
together, are each to consist of one end link, without a stay pin, followed by one ea- 
larged link, fourteen common links, and then another enlarged link, all with stay pins, 
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and all the before-mentioned links are to be of the same size as those of the 
Iron Cable, to which the splicing tail is to be attached; also of an egg-shaped 
livik, no wider nor longer than necessary, of iron 1 -^ths diameter of that of the 
erminion links, connected at its naiTOW end with the last-mentioned enlarged link, and; 
at its broad end •with three short-linked. chains (without stay pins) called tails, the first 
link of each of which, connected with the egg-shaped link, is to be of iron, the 
diameter of that of the common linivs. And the remaining links of each tail, about 
65 in nimiber, are to diminish gradually in size to iron of I of the diameter of that of 
the common links before mentioned. 

The steel tinned pins for retaining the joining shackle bolts,, and the forelocks for 
the large shackle bolts, are not to follow the exact proportion agreeably to the 
diameter of the iron of the common Hnks, laid dowm for other parts of Cables ; bnt 
these articles, as w’ell as the starting, and dri\ing-out punches, are to be made as 
specified in the accompanying Table.* R. J. N. 

CABLE, HEMP.f — All Rope is specified by its eirciunference. 

The Cables, &c,, referred to in the following Table, are made with the ordinary 
machinery hitherto used in the manufacture for the Navy. 

The wreights and strengths haye been collected from ditferent Dockyards ; in many 
instances, in the 4th columns of Cable and Hawser, they have been obtained practically 
and experimentally ; in the remainder they have been computed : in the 5th columns, 
the strengths are those given by the hydraulic press. All rope and cordage below 
inches eirciimfereuce was proved by dead weight. The strength of one tarred 
yarn, as the average of 31 experiments, is 147|tbs, : nearly one-haif of this, and 
about one-third of the length, is lost in twisting. 

In the manufacture of Cable-laid rope, the yarns are divided into nine equal par- 
cels: each part, when twisted to an angle of 37°, is called a Ussum; thi'ee lissums, 
wrought to the same angle, make one strand; and three strands, in like manner, 
make one Cable. 

In Haw^ser-iaid ropes, the yams are divided into only three parcels, called lissums 
or strands; and these, when twisted again, form the Hawser. Hawsers are some- 
times laid in four lissums; but under all circumstances, 3, or 4, they contain more 
yarns than Cables of the same size, and are harder laid. 

The following reductions in length take place in the above-mentioned stages. 

10-INCH CABLE. 10-INCH HAWSER. 

Yarns, 504 of 152 fathoms. 648 of 152 fathoms. 


Lissums, 

9 

142 

” } 3 142 

»» I 

Strands, 

3 

118 

Cable, 

1 

101 

, J 3-str^. Hawser, 113 

” U „ „ 106 


The present price of all cordage is about ^6 40 per ton. 

In the following Table, the strength of the 10'' Hawser is given at 21 tons; this 
was from actual experiment, but the Hemp for it was hatchelled finer than usual ; 
20 tons is a fairer average statement. 

A discrepancy appears between the two last columns of the ‘ Cable-laid/ as well 


For all that is essential see the Plate; In-the Table commencing this Article, several niinutise 
of specification have been omitted, as unnecessary for general purposes.— K , J. N. 
t From documents chiefly supplied by Capt. Burgmann, E.E, 
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as in ‘ Hawser-Md,’ in wBicli correction has not been attempted, as they are from 
different, and highly respectable authorities. It will he safest, generally, to take 
about two-thirds of the last column of Cable-laid as the practical strength for that 
description of rope. 


TahU of Weights mid Strengths of CaMes mid Hawsers. 



Cable-laicL 

Hawser-laid. 


' Tarred. 

0 


3 or 4- Strand ; 

Tarred. 


,j-Strand 

jWhite.t 

o 

u . 




Breaking 

1' 





Breaking 



•tJ c; 




■weight, as 





Strength' weight, as 




Number 

Weight 

Strength 

obtained 


Number 

Number 

Weight 

of 

given i)v 

Number 

Wei^'ht 

o .g 

of 

per 

of cables 

by actual 


of 

of 

.per 

havv.sers 

actual 

of 

psg 

o.S 

yarns. 

fathom. 

in tons. 

trial.* 

q.2 

yams. 

strands. 

fathom. 

in tons. 

trial, t 

yams. 

fatiiom. 

In. 

No. 

lbs. 

Tons. 


In. 

No. 

No. ■' 

lbs. 

Tons, f Tons. 

No. 

tbs. 

26 

3528 

13972 

Not ascertained. 

12' 

938 

4 

34*79 

Not ascertained. 



254 

3384 

134*01 



Hi 

924 

3 

32*70 





25 

3240 

129*16 

112*75 

103*25 

852 

4 

31*62 





244 

3132 

124*03 

Not ascertained. 


852 

3 

30*15 





24 

2988 

118*94 

103*00 1 

n 

781 

4 

28*00 





S34 

2880 

11 4 -OS 

Not ascertained. 

J5 

780 

3 

27*61 





23 

2736 

109*24 

95*00 


10| 

711 

4 

26* 12 





224 

2()2S 

103*58 

91*00 

97 


703 

3 

*i3*06 





22 

2520 

99*95 

87*00 


10 

642 

4 

23*84 





214 

2376 

94*57 

83*00 


,, 

648 

3 

2:1*93 

21*00 


73'2 

21*59 

21 

2268 

91*07 

79*25 



573 

4 

2 . 1*27 

Not ascertained. 



204 

2160 

85*97 

75*75 



573 

3 

21*20 

18*90 


660 

19*56 

20 

2088 

82*69 

72*00 

76*16 

9 

521 

4 

19*37 

Not as. 

24*85 



194 

1080 

77*78 

68*25 



516 

3 

18*57 

17*00 


588 

17*34 

19 

1872 

74*55 

65*00 


8^ 

468 

4 

17*39 

Not ascertained. 



184 

1764 

70*00 

61*50 



468 

3 

16*56 

15*20 


528 

15*67 

18 

1656 

66*90 

58*25 


8 

416 

4 

15*45 

Not ascertained. 



174 

1584 

62*63 

65*00 

54*45 


408 

3 

14*67 

! 13*40 

22*03 

46s 

13*81 

17 

14/6 

59*68 

52*00 


7k 

364 

4 

13*.50 

1 Not ascertained. 



■ 164 1 

1404 

55*67 

49*00 



360 

3 

12*89 

1 11*80 


408 

12*03 

16 

1332 

52*86 

46*00 


7 

313 

4 

11*61 

Not ascertained. 



154 

1224 

49*13 

43*25 


6| 

312 

3 

11*23 

10*30 


360 

10*6l 

15 

1152 

46*46 

40*50 

42*55 

261 

4 

9*70 

Not ascertained. 



144 

1098 

42*98 

37*75 



264 

3 

9*68 

8*90 


300. 

8'84 

14 

1008 

40*47 

35*25 


d 

226 ; 

4 

8*39 

Not ascertained. 



134 

936 

37*25 

32*75 


>» 

228 

3 

8*25 

7*60 

11*66 

264 

'7*7S ' 

13 

864 

.34*90 

30*25 


5| 

191 i 

4 

7*09 

Not ascertained. 



124 

792 

31*93 

28*00 

31*4 

'■»» 

193 

3 

6*93 

6*40 


216 ; 

6*37 

12 

756 

29*73 

26*00 


5 , 

I 457 

4 

5*82 

Not ascertained, 



114 

684 

27*02 

23*75 


rt> 

1 156 

3 

5*73 

5*30 


180 

5*10 

11 

612 

24*98 

21*75 


4i 

130 

4 

4*83 

Not ascertained. 



104 

576 

22*52 

20*00 



130 

3 

' 4*64 

4*20 


144' 

'4*24 

10 

504 

19*96 

18*00 

17*5 

4 

114 

f 4 

3*83 

Not ascertained. 



94 

468 

t 18*53 

16*24 

15* 


108 

1 ® 

3*67 

3*40 

6**34 

108 

3*18 

9 

432 

17*10 

14*58 










84 

396 

15*68 

13*00 



78 

; 3 

2*80 

2*60 

6*22 

84 

2*27 

8 

, 324 

12*83 

11*52 


3 








74 

288 

■ ,11 *57 

10*00 

10*25 

„ 

60 

; 3 

2*06 

rgo 

3* ,11 

60 

i-ro 

7 

252 

10*12 

8*80 










64 

216 

8*73 

' 7*60 



42 

3 

1*43 

1*40 


1 


6 

189 

■' ■'7*44',; 

6*48 


2 








54 

162 

6*25 

/■ ■■■.5*44 


,, 

27 

3 

•92 

■90 




5 

135 

5*17 

4*50 

, ■ . 4*27 ■ 

■Ik 

18 

3 

•52 

•m 




44 

108 

4*18 

3*64 


1 

9 

,3 

*23 

•25 




4 

! ' 90 

3*31 

: ' 2*88 


\ 

6 

3' : ' 

, '17 

•13 




34 

72 

2*53. 

' 2*00 







, 



3 

54 

1*86 

1*64 

1 ■ ■ ■' 






' - J 

L 



^ This colunan was ohtained from 95 actual trials at Woolwich, by the hydraulic ijress. 

t This column also from 1)5 actual trials at Woolwich. 

t The strength of white rope was not ascertained j— but it is always greater than that of tarred rope. 

li J. K. 
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CAMEL reference to Egypt, Syria, India, and the adjacent countries. 

The Camel is used in the East as a beast of burthen from 3 to about 16 years of age^ 
and in hot sandy plains, where water and food are scarce, is invaluable. 

With an army, however, generally speaking, it is not so valuable as the mule or 
horse. 

The Camel under a burthen is very slow-going, about half the pace of a mule, or 
from l-i to 2 miles per hour; he can, however, travel 22 out of the 24 hours, anti 
only requires food once a day. 

His load varies exceedingly in different countries. In Egypt it is as high as 
10 cwt. ; and for the short distance from Cairo to Boulac, even 15 cwt. is, I believe^ 
sometimes carried. 

But in Syria it rarely exceeds 500 ibs., and the heaviest load in the Engineer 
equipment for the Army of the Indus is stated to be 4 cwt. 48 its., independent of 
the pack-saddle. About 400 its. is a sufficient load on the march. 

The pack-saddle or pad is secured in its place by the hump on the back, a hole 
being made in the pad to let it come through, also by a breast-plate and breeching ; 
no dependence is placed on the girth, which is not kept tight. 

The Camel, from his great size, averaging about 7 feet to the top of the hump, and 
8 feet from his nose to his tail, when standing in a natural position, is capable of 
carrying light field artillery, and the 12-pounder mountain howitzer, which, with its 
side anns, weighs from 330 to 350 lbs. The bed or carriage is carried by a second^ 
and the ammunition by a tim'd Camel. 

From his size too he carries with ease large articles, such as long poles, planks, &c., 
and would be admirably adapted for the conveyance of Colonel Blansharff s small 
pontoon bridge. — ^Vide Plate. 

A Camel would carry with ease two pontoons, with their saddles fixed, with several 
small stores. 

The calculation of one Camel for every pontoon would he aini^le for the carriage of 
the complete pontoon equipment. 

Ten pontoons, with their superstructure complete, weigh about 26 cwt. Tliis 
would therefore allow a sufficient number of spare Camels. 

In rocky ground the Camel is apt to slip, and his fore feet then are frequently 
spread out right and left : when this is the case, he splits up inside the arms, and dies, 
or becomes useless. 

The Camel, though patient and obedient to his keeper, at whose command he lies 
down to be loaded, is frequently very savage with strangers, and his bite is very 
severe* 

In Syria he is less valuable than the mule, and his price is from ^10 to ^ 15. 

R. Alderson, 

Lieut.-Colonel and Gapt. K.B. 

The Camel is still more liable to this Vsplitting^ (or rather dislocation of the 
shoulders) on slippery than on rocky ground ; which is one reason why this animal 
cannot he generally used at the Cape : though usually hot and dry enough, yet, in the 
rains, no ground can be more slippery than the clay soils of that country. 

In India also, the Camel stands high in the list of beasts of burthen, and is so em- 
ployed by all departments— Artillery, Engineer, Commissariat, and RegimeiitaL It& 
long-sustained powers under the saddle are well known. It is used in some instances 
for mounted Corps, and for the Rocket Service. In some parts the natives mount 
swivels on them, called * ziimbouroiiks/ or wasps* 
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CAMP, INTEENCHED, 

The Camel is as peculiarly suited to the deserts as the mule is to the moiuilaiu,-— 
or as the bullock to open couiitries without roads, —or as the horse, iiuiiieasiiimbly 

and above all, to civilized countries roads. 

It is the Judicious application of these useful auimals that renders their services 
important and effective; failure results when their peculiarities are not consulted as 
to the country in which they are to be employed. In the late wars, howxu er, no 
animal was found to have such a general suitahility as the horse. 

Memorandum. — The ‘Gamer above mentioned is often called the Dronu'dary, 
being the one-humped variety, ‘ Camelus Dromedarius,' of Buffon ami Cuvier. Tile 
two-humped, or ‘ C. Bactrianus,’ is a larger and more powerful beast, better adapted to 
carry burthens, and to vvet soils, but, with the Dromedary, quickly raine<l by tluj^iC «>i' 
a stony character. On the deserts, the latter, under the saddle, wk go froui 10 to 12 
miles per hour, without water, food, or intermissxou, for many liom-s togetlier. 

1 . 

CAMP, INTRENCHED,- — The application of Intrenched Camps, as a stni- 
tegetic question, is sufficiently explained in the ‘ Sketch of the Science and Art of 
War,’ at the commencement of this volume. 

An Intrenched Camp does not necessarily imply fortifying ground on wliiels the 
troops are under canvass; but the general terra comprehends fortifying a space or 
enclosure, whether the troops are encamped, bivouacked, or hutted ; for the Distri- 
bution of the Troops, see ‘ Castrametation.’ 

As regards the works for Intrenched Camps, they are similar to those placed in 
fortifying a position, and talcing advantage of natural obstacles, and resources found 
on the spot ; but the Intrenched Camp is generally taken up for temporary purposes, 
whilst the fortified position is of a permanent nature, at least during hostilities. 

Intrenched Camps are seldom constructed, in consequence of the immense labour ; 
and when required, their use appears to he limited to the following objects: 

1. For the security of an Army or Corps to cover a siege. 

2. To Intrench a Corps of Observation for the security of a line of frontier or 
territory, whilst the main army is occupied with offensive operations in another 
direction. 

3. For the defence of a frontier ; placed in conjunction, or immediate con- 
nection, with a fortified place. 

Vauban attached great importance to this last proposition of constructing In- 
trenched Camps; and he considered that one or two positions thus taken up by 
a force in an unattackahle site, except by a regular siege, would enable an inferior 
army between them to contend against an enemy greatly superior. — Vide Plate of an 
Intrenched Camp, 

The following rules are generally adopted in the selection of ground for an 
Intrenched Camp. 

1. The site, supposes an advantageous ground to which it is only necessary to add 
some artificial assistance. The fortifications are disposed as if they were the enceinte 
of a place, of which the bastions, or works, are detached and closed by the gorge, to 
form so many separate forts. Curtains, if iised, may be added, but not joined to th<? 
bastions, in order to leave sufficient passages for the troops. One of the principal 
considerations in the choice of a site, is having sufficient depth fur the formation 
of the troops ; and the ground should not be open to a cannonade from the neigh- 
bouring heights and all villages within 1500 yards should be occupied, and all 
obslniclions remoYcil u'itlun that distaucci, 
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2. An inaccessible position is not always taken up, nntbbut it can be easily sue- 
conrea, if necessary ; as an Intrenched Camp seldom has all the resources for a long 

defence, and the means of retreat should he considered. 

S. The junction of two rivers frequently offers an advantageous site for an Iii» 
trenched Camp ; particularly in connection with a fortified place, as such a position is 
difficult to blockade, and easily succoured. 

4. An ample supply of stores, ammunition, food, fuel, forage, and water, is necessary 
to meet the object of occupying the fortified Camp ; for without these, the expense 
and labour are thrown away. 

The detail of construction 'wiU he found, under the head of ‘ hield Fortification,^ and 
their application is further exemplified in the ‘ Defence of Posts, Yillages, ancl Open 
Towns '/ for an Intrenched Camp is a judicious combination of these resources, taldng 
advantage, as before observed, of natural obstacles, such as inimdation, marshes, bog, 
or precipitous ground. 0. G. L. 

\ 

CAPONIEEE. — Tliis description of defence, when intended to be occupied, is 
only suited to permanent Field Fortification, on account of the great relief necessary 
to receive it, and the labour and expense attendant, if on a footing likely to be 
efficient. 

Pig. 3, Plate I., shews the lowest section that can be given in this case ; and even 
then the principle of having the loopholes 8 feet, at least, above the ground, has been 
sacrificed to reduce the height of the rampart as much as possible. It is not, liow-^ 
ever, requisite that the whole work should have the dimensions of figs. 1, 2, near the 
salient: taking advantage of the extra height to establish a cavalier, the parapet 
may soon drop to an ordinary section, as at A: much of the earth from the ditch in 
the neighbourhood of that point will be required for the completion of the salient and 
its glacis. 

Such a Caponike becomes a complete wooden house (shewn in plan by e,/, e"', 

fig. 1, Plate L), bmit on the level of the bottom of the ditch, being let into the escarp 
and counterscarp at the ends, and communicating with the work by a gallery. 

With reference to fig, 3, Plate I., it is presumed to be proof against musketry and 
splinters of howitzer shells, though not against the shells themselves, any more than 
the sides of a ship are proof against shot. The loopholes are only 5 feet 8 inches 
above the gi-ound, instead of 8 feet, as above explained, but they may be protected by 
abattis to sucb extent as will not mask tbeir fire— ditches in front being objectionable 
as accumulating stagnant water.* Sufficient width is given to admit of two opposite 
ranks loading and handing the muskets to the men on the banquettes. Spaces, e, e, 
fig, 4, are left on each side of the tie-beams for ventilation ; they and the loopholes 
can be fitted wuth small sliding sashes. 

Eighteen or twenty men can sleep on the banquettes, lengthwise ; in extreme cases, 
treble that number will find shelter, if placed also on camp trestles and boards on the 
ground, to be packed up and put away under the banquette when not wanted as beds 
or tables. Every precaution must be taken to preserve these Caponieres dry, if to be 
thus inhabited : the ends of the building should be kept from touching the earth by 
means of dry rubble; the bottom of the ditch sloped so as to carry off rain or spring 
water; the walls weE caulked with moss, oakum, flax or hemp combings, or the in- 


* Except ill case of a gravelly soil, through which water will pass freely ; in clay or loam it will 
stagnate ; sand ditches will not preserve their dimensions ; and sinking in rock for a field-work can 
hardly he required, 
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side bark of most trees, — this caulking followed up as the wood-work simnka ; aiiil 
the floor of well-rammed clay, flnisbed on top with dry gravel : and the whole may 
be -weather-boarded outside. 

In fig. 3, Plate L, the walls are given as of solid upright baulks, between a cnpsill 
and groundsill; they may, however, be laid horizontally, as shewn in ‘ Bhiek house,’ 
Plates 1. II.; or, if no baulk can be obtained, tbe thickness of 12 inches maybe 
made good by courses of plauk crossing each other, which gives stability, and a more 
comfortable dwelling, as being less liable to the annoyances occasioned by the shrink- 
ing of the timber. 

If to avoid the objection of raising the work to such a height, the Capoiiiore he 
sunk, so that the loopholes are nearly fiush with the ground, there will still be 11 feet 
left above that level : it cannot he used conveniently as a barrack; and the defenders 
will he liable to being taken in reverse through the openings left for ventilation. 

When not intended to be occupied, such a section as fig, 3, Plate IL, will he 
advisable : the roof is sufficiently weather and splinter-proof; and a less width in the 
interior is necessary. It is not recommended to sink a Caponiere on any accotint ; 
ditches being objectionable, the defenders are, as above, liable to be fired on through 
the ventilators, and, being thus cooped up, and annoyed with smoke, are worse off 
than the assailants : without ventilation, these works are untenable. A less widtli 
or height than 8 feet is very objectionable. 

In Plate I. fig- 1, the Caponiere having abutments at both ends, the structure will 
be necessarily stable; but in Plate II. fig, 1, the outer end has not this advantage. 
The inside of the walls and the roof, therefore, must be w’ell braced with diagonal 
battens. It is also to be observed, tliat no extra height of parapet or rampart is ab- 
solutely necessary in Plate II. The ditch is made wider there than may be requisite 
in other parts of the work, so as to give a respectable flanking defence ; and if com- 
mand is necessary for the parapet, the ditch may be shallower, but then the requisite 
cover for the Caponiere must he given by a small glacis, as in fig. 1, Plate 1. 

A Caponiere may he used as a bridge ; the section in fig. 3, Plate II., is quite 
adapted to this purpose. E. J. N. 


CAPSTAN, FIELI). — The following wood-cut gives a simple and very effective 
Capstan, that is easily made; As there is no wheel-work or other provision for mul- 
tiplying power, this last is to be supplied by main force, presumed to be generally 
and abundantly available when such contrivances are required. In connection witli 
blocks and tacles, it is applicable to straining the tension gear of rope bridges, as well 
as to many other engineer purposes; and can be used w-ith sheers in embarking and 
disembarking artillery, &c. 
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It is soiBetimes, but improperly, called the Crab Capstan. 
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CAREIAGE, Gun and Battery. 

MEMORANDA ON PRINCIPLES OP CONSTRUCTION. 

Tile rules by which Guns and Carriages are constructed in the British Service, have 
been obtained rather by practice and experiment, than by any symmetrically arranged 
and general theory: the consequence is, that even the considerable approach that has 
been thus far made towards perfection and simplicity of system, still leaves room for 
improvement which would not, possibly, have been necessary, had the ‘ Systematic ^ 
been as much attended to as in the French Service,* and so great a preference not been 
given to the ^ Experimental/ 

Of the two extremes, the latter, judging from the excellence of its results, is un- 
doubtedly preferable; and the experience gained during the late wars has, per- 
haps, left little of very serious import as yet unexecuted. The extent, however, 
to which our accidental system has been carried, is now so great as to render 
alteration, to any great amount, well-nigh impracticable. We have at this moment 
upwards of fifty authorized descriptions of Ordnance, and in hut few instances can 
the Gun Carriage of different sorts of pieces be replaced by those of another 
kind in case of accidents. 

Hence, few principles of construction can he offered ; and it is conceived that the 
best mode of supplying their place, is to give such a series of Plates as is now 
attached to these remarks, letting the figures speak for themselves. Every possible 


* Affftts et Voitures.— II y a deux affutsde campagne: Fun, pour le canon de 12, et I’obusier de 6°, 
est destine aux batteries de reserve, et h. Farmement des places; Fautre, pour le canon de 8, et 
I’obusier de 24, est destind aux batteries des divisions d’infanterie et de cavalerie. 

Un seul aflut de inontagne ; celui de Fobusier de 12. 

Deux affWs de si6ge, Fun pour le canon de 24, et pour Fobusier de 8° ; et Fautre, pour Ic canon de 
16. Ces deux alfuts, portent leur boucKe h. feu en route. Trois afftts de place et cote : le premier, 
commun aux canons de 24 en bronze, et de 18 et 16 en fer; le troisita particulier aux canons de 12 
en bronze. Trois afiUts dc mortiers: No. I, pour morticr ancien module de 12° et 10° a grande portee, 
ct pour mortier de 10° h. la Gomcr: No. 2, pour mortier de 10° a petite portee et pierrier: No. 3, 
pour morticr de 8° ancien mod&le, et de 8° h. la G<mev,--Ai(le-Memoire portatifu Pusage dcs 
ciei's dll Gt nic. Par Ed, 3, p. 149. 
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imiils lias been taken to insure accuracy in such as have beeid exeeuted in Bnbliii ; ami 
with regard to those obtained from other quarters, acknowledgment is chiefly due 
to Captain Gore, R„A. ; though it is not to he understood, or expected, that lu; 
can be indhidually responsible for the performances of the draftsmen working 
under his general superintendence. 

Nevertheless, to meet possible error in the drawings, either in original or cop), 
Tables I— XIV. have been expressly obtained (from antliority), to supply witli siifli- 
cient accuracy information likely to concern the Royal Engineer Department; and 
in these Tables, it is to be observed, that convenience of reference has been coii» 
suited rather than condensation of matter. 

Although, with reference to the above remarks, a preference to the * Experimental * 
has been so considerable, still much has been done to obtain the advantages of 
Systematic Classification, with regard to the following principles, — viz. ; 

The Identical — as when the wheel of a 6-pounder may be replaced by iluu of a 
9-pouiider. 

The Homogeneous — as when the same Traversing Platform sen-es for diflorent 
sorts of Guns. 

The Homologous’— 'US when the 24-pottnder Garrison Carriage corresponds in 
form with that for the 12-pounder, but not in dimensions ; 
altlioiigb no reidacement, or excliange of duty, can there- 
fore occur. 

THE IDENTICAL. 

To secure this for each description, individually, all Carriages are built by paGern 
and fixed dimensions ; so that, for instance, any one part of a 9-poimder Carriage 
may be replaced by its correspondent in any other 9-poimder Carriage. 

There is but one Carriage for ammmiition waggons, from that of tbe 24-pounder 
iron Gun to the heavy brass 3-poimder, and even to the 6-pounder and 12-poimder 
Rockets. There are only variations in the dimensions of the boxes, depending on 
the nature and bulk of the ammimition. 

The same Limber applies to the four following: the 24 -pounder and 18-pounder 
iron Guns, and the 10-inch and S-inch Howitzers. 

The 24-pounder and 12-pounder Howitzer have the 6-poimder Limlier. 

The diameter of 5 feet is given to all wheels from the 32-pounder Howitzer and 
12-pounder Gun, down to the heavy 3-pounder and 12 and 6-poimder Rockets, 
inclusive ; the the of the Gun or Howitzer Carriage wheel heing ^tli of au inch 
wider than that of the Limber or other Carriages attached to it. 

N.B.— To carry out the system of replacement thoroughly, would probal)ly reipiire a 
serious change in the construction of Guns ; thus with reference to Garrison Carriages 
only, by Artillery Tables A. B., and Artillery Plate I. fig. 1, thechameter (F) betw een 
the shoulders is in different guns of the same calibre, 



32-pr.—- 17*72 24-pr.— 16*88 18-pr.— 15*8 

16*82 16*8 14*15 

16*48 ■ ,14*5 ■, 

16*45 

15*6 

And to apply this consistently throughout, would he, probably, to introduce a 
new in the construction of Ordnance; viz., that all pieces of which the 

Carriages are intended to replace one another, must have the same width at the 
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tnirmions, wlietlier light or heavy, or whether long or short ; particularly in those 
of iron- 


THE HOMOGENEOUS. 

The same height will in future he given to all Garrison Carriages, to enable them to 
fire over a 2-feet 3-iiich genonillere at a depression of 2° with the common quoin. 

The same length of axle is given to the new pattern 18, 24, and 32-pouiider 
Garrison Carriages, to enable them to suit the iron Traversing Platform. 

Hence, the height of Carriage and length of axle-tree being fixed, the above three 
can only vary in length and breadth, and they will therefore be all dissimilar in pro-- 
portiom. Here, the inferior principle of symmetiical arrangement has been superseded 
by one of greater practical importance ; so that all should he available in all bat- 
teries (barbette or embrasure), having the usual height of genouillere. Where 
Traversing Platforms are used, any adjustments required can be given on the height 
of the curb. 

THE HOMOLOGOUS. 

This is chiefly the result of like causes producing like results ; by which, Guns of 
the same character are likely to be mounted in a similar manner ; 

Thus, the 32, 24, 18, &c., for Garrisons, having like duties, under like circum- 
stances, their Carriages all resemble one another. 

But the 24, 18, and 12-pounders alone have Bracket Carriages, being the only guns 
that have been fitted for Siege or Position Batteries ; and their Carriages are (with 
exception of the uniform height of w^heel) ‘ similar solids.’ 

The 32-poiinder and 12-pounder Carriage are much alike in form and dimension; 
hut are not adapted to exchange. 

Tlie 24-pounder and 12-pounder Howitzer Cairiage, and those for 9, 6, and heavy 
3-poimders, are, in their respective groups, similar solids; hut in no one instance, 
except the w’heels, can they, in whole or part, replace each other. 

The value of this third, last, and least important principle, lies, perhaps, in its 
connection with order and uniformity, and the tendency of these last to check 
unnecessary innovation. 

In concluding these remarks on Principles of Construction, one instance may be 
quoted in wiiich the symmetrical plan receives a peculiar check from expediency 
itself, in the balance of Guns on Field Carriages,— a different poise being ad- 
visable w'hen limbered up for Travelling, from that required when uniimhered for 
Action. This difficulty has been met by compromise in the 9-pounder Field Gun, and 
downwards, by one set of trunnion boxes being made to suffice, and so regulated that 
the centre of the trunnion shall he about ^ inch behind that of the axle-tree 
when unlimbered: but in the 32-pounder Howitzer, the 12-pounder Gun (brass), and 
the Siege Guns, they have travelling as well as fighting trunnion boxes an an*ange- 
ment wbicb, again, does not appear in the 10 and 8-inch iron, and the 24-pounder 
and 12-pounder brass Howitzers, probably owing to the compactness of their forms, 

MATERIALS, &C. 

There has been no change of any importance, lately, in this respect, except in the 
adoption of oak instead of elm for the brackets ; and also of oak for the axle- 
tree beds in lieu of ash ; thus the whole Field Gun or Howitzer Carriage is now 
of oak, except in the wheels, of which the spokes, nave, and felloes remain of 
oak, elm, and ash, respectively, as before; and in the boxes, &c., which are partly of 
elm and partly of deal, as hitherto. 
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The wooden Garrison Carriages are of oak, from its dnrahillty ; but the cheeks of 
Ship Carriages are of elm, as they are not generally so exposed to the weather, anil 
because tlie latter wood is less liable to splinter than the former. Oak is kept three 
years and elm two, to season, after ha\iug been reduced to plank."^ 

Cast Iron Carriages undergo proof, first by the hammer, and then by 1 in every It) 
standing 3 rounds \wth service-charge, 2 shot, and 1 wad. The fate of the whole set 
depends on the way in winch those thus selected stand the trial. 


BEMABKS ON THE PLATES AND TABLES* 

The wheels are invaiiably represented upright, to avoid the trouble of projecting 
them as ellipses : the true distances between them are given therefore in the Tables. 

These di*awings were mostly from actual measurement; hence the wheels will 
seldom be found to have precisely their normal dimensions. There will probably he 
a difference of 2 inches between the cfiameter of a new wheel, and that which it will 
have after long seasoning, and two thorough repairs. The present mode of fixing the 
tii’e by nut and screw is shewn in Plate VIII. 

Depression Carriages do not appear in the series; there has been some delay in oli» 
taiiiing di*awings of them from stations where they are used: it is hoped that tliey 
will appear in Part 11. 

Neither is the Mortar ‘ Platform ^ Waggon given ; a substitute for this being to he 
had in the Sling Waggon, Sling Cart, or Devil Carriage. 

The 13-inch Mortar and its bed are always carried on separate Carriages, but may 
be considered as in disuse in the attack of places. 

The 10-inch, on a Devil Carriage, mounted on its bed, the quoin taken out; or a 
Platform Waggon, the bed over the hind axle-tree, the mortar over the fore axle-tree, 
muzzle to the front. This mortar may also he carried in one trench caiff, and its bed 
in another. 

The 8 -inch Mortar, mounted on its bed, quoin out, muzzle inwards. A trench cart 
cames one mortar complete. 

The two last columns in Tables I.— XIV. have been computed partly from the data 
in the other columns, and partly from the known weight of guns, stores, of the pro- 
per number of horses, and the probable number of men accompanying each carriage 
as it passes over a bridge : it is to shew the strain thus brought ou bridges, tliat these 
twm columns have been added; only it should be borne in mind, that all calculations 
ill such cases must refer to moving, and not dead weights. 

The * Ijcngth on line of march ' includes the length of one horse as the regulation 
distance between two successive carriages. 


The length given in the 4 th column is that of each carriage when limbered up, but 
without the horses. R. J. N. 



* It does not appear that teak wood lias ever been used in the British Sendee for Onn Carriages, 
to which, however, it is conceived to be particularly suited; it is cheaper, lighter, stronger, and m 
durable; the weight of the Malabar teak is upwards of 50 lbs. per cubic foot; and in regard to 
strength, the value of S is 2239. The sap, which in oak is so destructive to iron, is highly eunserva- 
tive of it in teak. Lastly, this wood requires little or no seasoning, whilst, as above stated, oak 

requires three years, —jE'd'iYora. 
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TABLE I. — 24-pounder Siege Gun. 


Gun carriage , 
,, limber : 


jcwt. qr. tbs. 

. 23 3 25| 


Pair of wheels, fore . 3 2 10 

„ hind 8 1 12 

Axles, fore ... 1 0 6 

„ hind ... 1 3 21 


Total 
length 
as placed 
in a gun 
shed. 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

ft. in. 

ft, in. 

ft. in. 


6 7 -} 


23 9 


9 7f 


6 


» 

j> 

n 


It 

tt 

i 

ft 

tt 

tt 

ti 

tt 

tt 


Breadth between 
wheels at the 
tires. 

Above. 

Below. 

ft. in. 

4 10| 

ft. in. 

4 6-1 

4 10-1 

4 6 

tt 

tt 

tt 

tt 

tt 

tt 

ft 

tt 


<U 43 d P 

Wo fi o 

in. ft. in. 

5 5 0 

3|- 3 10 

31- 3 10 

5 5 0 


I Total I 

online 
i-s of 


CWt. ft. 

179 61 


TABLE 11. — 18-pounder Iron Gun. 


Gun caniage , 
,, limber , 


CWt. qr. tbs, 

18 1 26f 
7 1 27-1- 


Ammunition waggon 10 3 24. 

„ limber. 8 2 10| 

Pair of wheels, fore . 3 2 10 

„ hind 7 0 0 

Axles, fore ... 1 0 6 

„ hind ... 1 1 18 


199 21 6 


Distance 
between 
fore and 

Breadth between 
wheels at the 
tires. 



! hind 
axles. ! 

Above. 

Below. 

b '-d 
M'S 

eS P 

ft, in. 

ft. in. 

ft. in. ' 

in. ! 

ft. in. 


4 11 

4 6 i 

4 

5 0 

CO 






4 lOi 

4 6 

31- 

3 10 


5 5 

4 9 

2| 

5 0 

7 7| 






5 5 

4 9 

21 

5 0 

tt ' 1 

It 

tt 


3 10 

tt 

tt 

tt 

It 

5 0 

tt 

tt ' 

tt 

'tt 

tt 

tt 

tt 


tt 



Total ■ 
^ length 
W.S online! 
g'3 

O ^ march-!. 
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TABLE III.— 12-pouNDEa Mbdujm Gon* 






Bulk 
as for 
tonnage. 

Total 

length 

sisplaccd 

Length 
of axle or 
extreme 
[ireadthof 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

Breadth between 
wheels at the 
tires. 


11 

1 

Total 

Iriattii 

<m line 


Weight. 

shed. 

Above, 

Below. 

W 0 


p, % 

of 

luareh. 

Gun carriage . . . 
„ limber . . . 

cwt. 

12 

9 

qr. 

2 

2 

ibs. 

8 

2 

cub. ft. 

|234 

ft. in. 

23 9 

ft. in. 

6 5 

6 5 

ft. in, 

9 9| 

ft. in. 

5 U 
5 5-1 

ft. ill. 

4 9 

4 9 

in, 

2|,. 

2| 

ft. in. 

'5 U 

cwt. 

140 

ft. 

61 

Ammiinitioii waggon 
„ limber. 

10 

8 

3 

2 

9 

7 

j-240 

20 4 

6 3 

7 7| 

5 5 

4 9 

2| 

5 0 

114, 

48 

Spare wheel car- 1 
riage & sp. wheels j 
„ limber. 

17 

8 

3 

2 

0 

11 

jaso 


Ditto 

IS gun ca 

rriage a 

id limb 

er. 


82 

52 

Store limber carriage 
y, limber. 

10 

8 

3 

0 

7 

10 

|227 

20 7 

6 3 

7 8 

5 5 

4 9 

1 

2| 

0 

74 

48 

Forge waggon . . 
„ limber . 

9 

8 

2 

0 

26 

10 

|239 

20 8 

6 3 

7 H 

5 5 

4 9 

'2i 

5 0 

74 

48 

Baggage cart . . . 

9 

0 

8 

104 

12 8 

6 3 

77 

5 5 

4 9 

2| 

5 0 

48. 

23 

Pair of wheels, light 

3 

2 

20 

43 

77 

77 

77 

7? 

n 

2|- 

5 0 

7f 

77 

„ heavy 

4 

1 

8 

47 

77 

7, 

77 

7? 

77 

2| 

.*) 0 

77 

ft 

Axle . . . . . 

1 

0 

2 

>7 

77 

77 

77 

77 

77 

77 

77 


7, 


TABLE IV. — 9-potinder Gun. 





Bulk 

Total 
length 
as placed 

liCngth 
of axle or 
extreme 

Distance 
between 
fore and 

Breadth between 
wheels at the 
tires. 

Breadth 
of tire. 

St 

Total 

weight. 

Total 
length 
on line 


Weight, 

as for 
tonnage. 

in a gun 
shed. 

breadth of 
carriage. 

iiind 

axles. 

Above. 

Below. 

§ ts . 

ft's 

ut 

march. 

Gim carriage . , . 
„ limber * . . 

cwt. 

12 

8 

qr. His. 

0 19 

1 24 

cub. ft. 

|20l 

ft. in. 

22 n 

ft. in. 

6 5 

6 3 

ft, in, 

9 2 

ft. in. 

5 5| 
5 5 

ft. in. 
4 9 

4 9 

in, 

2i 

2i 

ft. in. 

5 0 

5 0 

■ewt. 

134 

ft. 

61 

Ammunition waggon 
„ limber . 

10 

8 

3 11 

1 24 

|238 

20 4 

6 3 

7 7| 

5 5 

4 9 

2| 

5 0 

113 

48 

Spare wheel car- 1 
riage & sp. wdieels j 
„ limber. 

16 

7 

3 8 

3 11 

|248 


Ditto as gun carriage and limber. 


81 

51 

Store limber carriage 
,, limber . 

10 

8 

3 7 
0 10 

|227 

20 7 

6 3 

7 8 

5 5 

4 9 

2.1 

5 0 

74 

48 

i 

Forge waggon . . 
5 , lim’oer . . . ■ 

9 

8 

2 26 
0 10 

J 239 

20 8 

6 3 

7 n 

5 5 

4 9 

21 

,5 0 

74 

1 

48 

Baggage cart . . . ' 

9 

0 8 

104 

12 8 

0 3 

77 

5 5 

4 9 

*-a 

.5 0 

48 

23 

Pair of wheels, light . 

3 

2 20 

43 

' 77, 

77 

77 

■ 77 . 

77 

21 

5 0 

n- ■ ■ 


„ heavy 

4 

1 8 

■ 47 

77 ■ 

77 

■ -.77 

. ■ 77 : 

: -n 

2J 

5 0 

■ ■ ^9' 

99 

Axle, liglit .... 

0 

3 12 

77 


77 

77 

77 

77 

77 

,7 

7, 

- 

„ lieavy . . . 

i 

0 2 


-> 

: ' 

77 

77 

77 

77 

„ 

77 



VOL* L 


0 
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TABLE V.—Heavy 6-poxjndeb. Gun, 




Bulk 

Total 
length 
as placed 

Length 
of axle or 
extreme 

Distance 
between 
fore and 

Breadth between 
wheels at tbe 
tires. 

•s 



Total 
length 
on line 


Weight. 

as for 
tonnage. 

in a gun 
shed. 

breadth of 
carriage. 

hind 

axles. 

Above. 

Below. 


P'S, 

o‘S 
y jS 

of 

uiarch. 

Gun carriage » , * . * 
„ limber , . . 

cwt. qr. tbs. 
11 0 10 
8 1 26 

cub. ft. 

j-202 

ft. in. 

23 5f 

ft. in. 

6 5 

6 3 

ft. in. 

9 5^ 

ft. in. 

5 5|- 

5 5 

ft. in. 

4 9 

4 9 

in. 

2f 

2i 

ft. in. 

5 0 

5 0 

cwt. 

132 

ft. 

60 

Ammunition waggon 
,, limber. 

10 3 4 
8 1 26 

|238 

20 4 

6 3 

7 7| 

5 5 

4 9 

H 

,5 0 

113 

48 

Spare wheel car- 1 
riage & sp. wheels J 
„ limber . 

15 3 22 

7 3 11 



Ditto as gun carriage and limber. 


80 

50 

Store limber carriage 
„ limber . 

10 3 7 
8 0 10 

|227 

20 7 

6 3 

7 8 

5 5 

4 9 

2| 

5 0 

74 

48 

Forge waggon . . 
„ limber . . . 

9 2 26 
8 0 10 

|239 

20 8 

6 3 

7 H 

5 5 

4 9 

2i 

5 0 

74 

48 

Baggage cart . , . 

9 0 8 

104 

12 8 

6 3 

ti 

5 5 

4 9 

2-1 

5 0 

48 

23 

P«air of wheels, light . 

3 2 20 

43 

yy 

j> 

yy 

yy 


2| 

5 0 

5, 

55 

„ heavy 

4 1 8 

47 

yy 

yy 

yy 

yy 

yy 

2| 

5 0 

55 

55 

Axle, light . . . 

0 3 12 


yy 

yy 

yy 

yy 

yy 

yy 

55 

55 

55 

„ heavy , . . 

10 2 

ty 

yy 

yy 

yy 

yy 

yy 

»» 

55 

55 

55 



TABLE 

VL— Light 6« 

POUNDER Gun. 








1 

Bulk 

Total 
length 
as placed 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

Breadth between 
wheels at the 
tires. 

^ . 

s ^ 
P'S 


Total 
length 
on line 


Weight. 

as for 
tonnage. 

in a gun 
shed. 

Above. 

Below. 

I? 

of 

inarch. 

Gun carriage . . . 
„ limber , . , 

cwt. or. tbs. 

9 1 15 

8 1 18 

cub. ft. 

j-182 

ft. in. 

21 10 

ft. in. 

6 3 

ft. in. 

8 9^- 

ft. in. 

5 5 

ft. in. 

4 9 

in. 

24 

ft. in. 

5 0 

cwt. 

104 

ft. 

59 

Aramunition waggon 
„ limber . 

10 3 4 

8 1 IS 

j 

|235 

20 3i 

6 3 

7 7| 

5 5 

4 9 

2i 

5 0 

112 

48 

S])are wheel car- \ 
riage & sp. wheels j 
„ limber . 

13 0 31 

7 3 11 

|225 


Ditto 

IS gun carriage and limber. 


70 

50 

Store limber carriage 
„ limber. 

10 3 7 

8 0 10 

|227 

20 7 

6 3 

7 8 

5 5 

4 9 

2| 

^ 5 O' 

74 

48 

Forge waggon . . 
„ limber . 

9 2 2G 
8 0 10 

j-239 

20 8 

6 3 

7 1-1 

5 5 

4 9 

2-k 

5 0 

74 

48 

Baggage cart . . . 

9 0 8 

104 

12 8 

6 3 


5 5 

4 9 

2| 

5 0 

48 

23 

Pair of wheels . . 

'2;:20 

43 




yy ' 

yy 

2^- 

5 0 

55 

55 

■Axle""''",.' 

0 3 12' 



. ' yy , ■ ' 


■ yy 

n 

55 


55 

55 
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TABLE yil.— -L ight 3-pounder Gun, 



Weight. 

Bulk 
as for 
tonnage. 

Total Length 
length I of axle or 
as placed! extreme 

Distance 
between 
lore and 
hind 
axles. 

Breadth between 
wheels at the 
tires. 

.a . 

si 

So 

'i: St 

« 

3'!' 

Tola! 
k'ntrth 
on line 
of 

marrh. 

yuu 

shed. 

carriuge- 

Above. 

Below. 


cwt. qr 

i'bs. 

cub. ft. 

ft. in. 

ft, in. 

ft. in. 

ft. in. 

ft. in. 

in. 

ft. ill. 

cwt. 


Gun carriage . . . 

4 1 

9 

] 













Uo 

16 6 

4 8 

6 n 

3 11 

3 7-1 

2i 

4 4 

97 

'44 

„ limber' . . . 

3 3 

4 

J 










Limber car . . . 

3 3 

16 

51 

9 4 

4 8 


3 11 

3 71- 

2} 

4 4 

62' 

"2B 

Pair of wheels . . 

2 1 

0 

28 

V 


j 

tf 


2J 

.4 4 

J?.' 

'n 

Axle . . 

0 1 

10 



»» 

n i 

n 

” 


fj 

» 1 



TABLE VIIL — 3-pounder Mountain Gun. 



Weight. 

Bulk 
as for 
tonnage. 

Total 
length 
as placed 
in a gun 
shed. 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

Breadth between 
w heels at the 
tires. 

^ p 

p; o 

I'S 

ll 

3 S* 

o ‘S 
y ss. 

Total 
length, 
on line 
of 

march* 

Above. 

Below. 


cwt. 

qr. 

ibs. 

cub. ft. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

in. 

ft, in. 

cwt. 

ft. 

Gun carriage . . . 

1 

3 

17 

1 














^23 

12 1 

3 1| 


2 3^ 

2 H 

If 

3 0 

24 

22 

Shafts . . . . . 

0 

1 

17 

J 










Boxes, large . . . 

1 

0 

8 















^18 

11 

n 

11 

»> 

11 

11 

11 

If 


„ small . . . 

0 

2 

11 

J 


i 








Pair of wheels . . 

0 

3 

22 

11 


■ 11 j 

11 


11 ! 

If 

3 0 

ft : 


Axle 

0 

0 

20-|- 

n 1 

» 

It 

11 

»> 

- 

11 

11 


ft 


TABLE IX. — 10-INCH Iron Howitzer. 



Weight. 

Bulk 
as for 
tonnage. 

Total 
length 
as placed 
in a gun 
shed. 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

Breadth between 
w’ heels at the 
tires. 

Breadth 
of tire. 

+s « 

<0 P 

Bf 

S*s 

0 'C 
h & 

Total 
length 
on line 
of ■ 
march. 

Above. 

Below. 


cwt. 

qr. 

lbs. 

cub. ft. 

ft. in. 

ft. in. 

ft, in. 

ft. in. 

ft. in. 

in. 

ft. in. 

cwt. 

ft. 

Howitzer carnage . . 

31 

2 

10 

1 


6 7i 


4 10| 

4 6| 

5 

5 0 







y2bS 

23 0 


9 n 





180 

60 

„ limber, . 

7 

2 

0 

J 


6 2| 


4 10| 

4 6 

31- 

3 10 



Pair of wheels, fore . 

3 

2 

10 

29 

It 

11 

11 

It 

It 

3} 

3 10 

tj 


„ hind. 

8 


12 

.. ,63 

11 

11 

11 

: ■■11 

11 

5 

5 0 

'll 

n 

Axle, fore 


0 

■ ^ 

jr 

11 

11 , 

11 

" '.j.r 

It 

If 

11 


11 

„ hind : > .. .. 

1 

3 

'':b\ 


■11 ■■ 

■11 . ' 1 

If 


o 

■ » .| 

!» 

- ^ 
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TABLE X.— 8-inch Iron Howitzer. 



Weight. 

Bulk 
as for 
tonuage. 

Total 
length 
as placed 
in a gun 
shed. 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

Breadth between 
wheels at the 
tires. 

Breadth 
of tire. 

Diameter 
of wheel. 

3 

o 'S 

Total 
length 
on hue, 
of 

march. 

Above, 

Below. 


cwt. 

qr. 

lbs. 

cub. ft. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

ft. 

in. 

in. 

ft. in. 

cwt. 

ft. 

Howitzer carriage . 

24 

1 

14 

1 


6 4f 


4 11 

4 

6 

4 

5 0 







^238 

21 5 


9 0 






154 

59 

„ limber. . 

7 

2 

0 

J 


6 2| 


4 10| 

4 

6 

3i- 

3 10 



Ammunition waggon 

11 

0 

0 

1 















^239 1 

20 4 

6 3 

7 7| 

5 5 

4 

9 

2| 

5 0 

116 

48 

„ limber . 

8 

2 

20 

J 











Pair of wheels, fore . 

3 

2 

10 

29 

» 

« 

ti 



tt 


3 10 

11 

11 

„ Mild . 

7 

0 

0 

55 


11 

If 

It 


If 

4 

5 0 

n 

tt 

Axle, fore . . . . 

1 

0 

6j 


11 \ 

11 

It 

tt 


tt 

t) 

tt 

tt 

11 

„ hind . . . 

1 

1 

is! 

11 

11 

11 

11 

tt 


tt 

11 

tt. 

J) 

11 


TABLE XL — 32-pounder Brass Howitzer. 



Weight. 

Bulk 
as for 
tonnage. 

Total 
length 
as placed 
in a gun 
shed. 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

Breadth between 
wheels at the 
tires. 

Breadth 
of tire. 

Diameter 
of wheel. 

Total 

weight. 

Total 
length 
on line 
of 

march. 

Above. 

Below. 


cwt. qr. 

lbs. 

cub. ft. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

in. 

ft. in. 

cwt. 

ft. 

Howitzer carriage . 

12 2 

19 

1 













^230 

23 0 

6 5 

9 

5 51- 

4 9 

n 

5 0 

140 

60 

„ limber . . 

9 3 

0 

J 










Ammunition waggon 

10 3 

1 

1 













^240 

20 4 

6 3 

7 7j ; 

5 5 

4 9 

2| 

5 0 

115 

48 

„ limber. 

8 2 

11 

J 










Pair of wheels . . 

4 1 

8 

47 

tt 

tt 

” 1 

>J ! 

ft 

2| 

5 0 

tt 

It 

Axle ..... 

1 0 

2 

tt 

tt 

tt 

tt 

” 

1 

tt 

tt 


tt 

tt 


TABLE XII. — 24-PouNDEa Brass Howitzer. 



Weight, 

Bulk 
as for 
tonnage. 

Total 
length 
as placed 
in a gun 
shed. 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axles. 

Breadth between 
wheels at the 
tires. 

Breadth 
of tire. 

Diameter 
of wheel. 

Total 

weight. 

Total 
length 
on line 
of 

march. 

Above. 

Below. 


cwt. 

qr. 

lbs. 

cub. ft. 

ft. in. 

ft. in. 

ft. in. 

ft. 

in. 

ft. in. 

in. 

ft. 

in. 

cwt. 

ft. 

Howitzer carriage . 

12 

2 

13 

1 


6 5 


5 

H 

4 9 

2| 

5 

0 







^207 

21 8 


8 101 







134 

59 

„ Umber. , 

8 

2 

5 

J 


6 3 


5 

5 

4 9 

2|, 

5 

0 



Ammimitxon w'aggon 

10 

3 

5 

■ 

1 
















U38 

20 4 

6 3 

7 n 

5 

5 

4 9 

2-} 

5 

0 

114 

48 

„ , limber. 

8 

2 

5 

J 



! 









Pair of wheels, light . 

3 

2 

20 

43 

■ tt 

tt ■ ■ 1 

! 


Tt 

i. ■ , 

■ It 

21 

5 

0 

tt 

n 

, 

hea\7 1 

4 

1 

8; 

47 

tt 

It 

. . It ! 


tt 

■ ' 77' . ■ 

2f 

5 

0 

tt 

: n 

Axle, light , . , ’ 

0 

3 

12 

n 

tt 

J 

»» 



tt 

■ ■ ' ' . . 'i 

t1 

It 

It 

11 

11 

„ heavy . . . 

1 

0 

2- 

■ -ir . 

■. ■ tt 

. It ■■ 1 

n 


” 

: 11 ' 




.>7' , 

It 
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TABLE XIII. — 12-pounder Brass Howitzer. 



Weight. 

Bulk 
as for 
tonnage. 

Total 
length 
as placed 
in a gun 
shed. 

Length 
of axle or 
extreme 
breadth of 
carriage. 

Distance 
between 
fore and 
hind 
axle. 

Breatlth befAx oen 
wh<''elh at the 
tires. 

A 

.« d 
S'.b 
£ 

« 0 

u ^ 

<y a> 

grfS 

(3 ?£ 

S'S 

3 w 

H 

Total 
length 
<m lisw 
of 

inurrh. 

Above. ^ 

Below. 


cwt. 

qr. fi)s. 

cub. ft. 

ft. in. 

ft, in. 

ft. in. 

ft. in. 

ft. in. 

in. 

ft. in, 

cwt. 

ft. 

Howitzer carriage . 

10 

0 13 

1 













^182 

21 2 

6 3 

8 lOf 

5 5 

4 9 


5 0 

125 

58 

„ limber. . 

8 

2 0 

J 










Ammunition waggon j 

10 

3 14 

1 








i 

. ■■1 





^237 

20 4 

6 3 

7 7f 

5 5 

4 9 

2| 

5 0 

112 

■: 48' 

„ limber . 

8 

2 0 

J 










Pair of wheels, light . 

3 

2 20 

43 

j> 

»» 

a 

tf 


2-I 

5. 0 

ff 

ff 

„ hea\7 

4 

1 8 

47 


ff 

n 

n 

n 

2| 

5 0 

n 

n 

Axle ^ 

0 

3 12 

jj 

tr 



n 



ti 

ff 

•» 


TABLE XIV.— '4f-iNCH Mountain Howitzer. 






Total 

Length 

Distance 

Breadth between 








Bulk 
as for 

length 

of axle or 

between 

wheels at the 




length 
on line 




as placed 

extreme 

breadthof 

fore and 

tires. 

■S. d 

^ « 



Weight. 


in a gun 

hind 




is Sft 



tonnage. 

shed. 

carriage. 

axles. 

Above. 

Below. 

tA o 

P'S 


march. 


cwt. qr. lbs. 

cub. ft. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

ft, in. 

in. 

ft. in. 

cwt, 

ft. 

Beds with bearing"! 

10 5 

' 








poles* . . . J 










i 


Ammunition boxes, \ 
2 lai’gej 

0 2 18 ' 


» 20 

If 

ff 

if 


ff 

ff 

ff 

ft 

jji: 

„ 4 small 

1 0 23 

- 




1 

j 







TABLE XV. 

Gamson Carriages, Traversing Platforms. 

Iron. Wood. Iron. Wood. 



Dwarf Traversing Platform . . , . . . . . 2S 9 5 
Carriage for a 32-pr. of 56 ewt. to correspond . . 23 1 11 


, . «*e5i ,11 ■ 4 

Average of a number, £50. 


* As prepared for Syria in 1840 ; and for Hong Kong in 1844. These }>cds are something like 
garrison carriages without trucks, One mule carries two of them, or one iiowitzer, 
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Garrison Carriages, &c. 

68 -pr. carronade 
42-pr. „ 

32-pr. „ 

24-pr. „ 

18-pr. „ 

12- pr. „ 

13 - in. mortar 
10-in. 


TABLE XVI.’** 

Wood, 
(Block trail.) 


8-in, 

5|-in. 

4§-m. 

13-in* 

10-in. 

8-in. 




Iron, 



cwt. 

qrs. 

tbs. 

cwt. 

qrs. tbs.' 


17 

2 

25 


11 


10 

1 

21 


11 


8 

3 

24 

11 

3 0 


7 

3 

21 

10 

3 20 


6 

3 

20 

9 

2 10 


6 

1 

0 

8 

1 12 


» 

jj 

If 

50 

1 11^ 


tf 

» 

11 .. • 

24 

0 131 


» 


>> 

21 

1 H 


1 

0 

10 

11 

11 11 


0 

3 

5 

11 

11 11 


}r 

17 

It • 

31 

0 0 


n 

11 

It 

15 

2 22 



It 

,, 

7 

2 10 


TABLE XVII. 


Cavalry Forge Cart . 
Flanders Waggon . . 
Small Arm Ammimition 
Waggon. 


cwt, 

10 

15 


qrs. !!)», 
2 18|- 
2 0 


cwt, qrs. lbs. 


Limber . . . , . 

7 

2 10 ■ 

Body 

7 

0 6| 

20 Musket-ball boxes 

2 

0 16 

20,000 Rounds of mus- 



ket-ball cartridges . 

16 

1 6 

25,000 Percussion caps 

0 

1 12 

29 Paper boxes for do. 

0 

0 10 

15 sets of Horse-shoes, 



with nails . . . 

. 0 

3 14 

1 Horse-shoe box . 

. 0 

0 13i 

2000 Flints . . . 

. 0 

2 16 

2 Flint boxes . . . 

. 0 

0 2lh 


would be for , . . L 
Sling Cart . , . * . . , . . . 

Sling Waggon, Improved, substituted for the 
Carriage . . . . .... . , 

Gyns, Triangle. Large . . 

Blocks, &c. 

SmaH . . 

Blocks, &c. 

Platform Waggon . . . . , . . 

Devil Carriage, complete, small . . 

Baggage Cart . . 

Store Limber Carriage. 

Body. . . , 
Limber . . 

Blanshard’s Pontoon large Carriage . 

Appurtenances 

Ditto ditto small. Carriage , 

Appurtenances 
Hand Cart . , 


^34 2 4 


.}» 


Large Devil 


9 2 22| 
2 3 25 
7 3 3 
2 3 1 


10 

8 

13 

28 

9 

13 


3. ,91 


16 1 17 


31 
1 12 


0 23 
2 191 


■10 2 4 


21 

7 

9 

}18 

}42 

j22 

4 


1 23 

2 8' 
0 8 

3 18 
2.12 

2 5 

3 4 


^ From Oriffitks* ‘Artillerist’s Manual,* third edition. 
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TABLE X¥IIL 


CONTENTS OF A FOEGE WAGGOH.*^ 

Vide Plates XXXf* XXXVI. 


Bellows, pairs' . ... : .... l 

Anvil, with block . , . . 1 

Coals, bnsliels ...... 2 

smiths’ tools in the limber. ' 
.Tongs, pairs , . . ... . . 2 

.Slices, . . , '1 

Ladles , . . ... . . . l 

ViceJ®‘®‘^"S > 

I Hand ...... I 

Shoeing Smiths’ tools, sets , . 1 
Jol>bi.ng Smiths’ do. do, , , I 


Small Medicine Chest, for Far- 1 

,! 

ners’ use . . . , 


■ / 

r Sledge 



1 

Hammers 4 Haml . . 



1 

[Riveting . 



1 




2 

2 

: : 



2 

2 

Screw-ilrivers , . . 



1 

r|-round . . 



6 




.6 

s 

L3-square , . 



6 


CASK. — Vide *Bri.'.i>oe, Cask.’ 


CASTE..AMETATION is the art of laying out Camps, whether the troops in« 
tended to occupy them are to he hutted, under canvass, or bivouacked. 

Encampments on actual service may he divided into Caynpe of Postimi, and In- 
cidental Camps taken up every night on a march by troops traversing a country where 
an enemy may be met with. There are also, in time of peace, Camps of Imtrmtimi 
or Exercise } but under any circumstances, and whether the troops are Imtted, under 
canvass, or bivouacked, the principles here mentioned should be attended to. 
Troops are however seldom hutted, except in -Camps of Position. 

The situation selected for a Camp should be healthy, not liable to l»e flooded, well 
provided with water, and should have abundant supplies of wood and forage close at 
hand : also, if the troops are on actual service, it must be capable of defence, and 
should not be overlooked. The British Army generally encamps by brigades, or 
divisions, independently. The troops of each arm should be encamped in lines parallel 
to the probable line of battle, and in such a manner, that all may form line directly in 
front of their Camp without confusion, by night as well as by clay, and act efficiently ; 
the Infantry, if the country is open, being placed so as to be protected by the Cavaliy ; 
and, if the country is close, so as to cover the latter, whilst the Artillery should 
occupy the most eonmianding positions, (if possible, so as to flank the front of the 
Camp,) and should be duly supported by Infantry and Cavahy. 

The flanks of the Camp should he, if possible, protected by a village or river, and 
eare should be taken that the prolongation of the lines may fall upon ground whence 
they cannot he enfiladed, and that the ground in front is favourable for a field of 
battle. 

The Camp of each regiment, brigade, or division, should occupy the same sjiace In 
front which it would cover when drawn up in .order of battle, (calculating u[Km i.lm 
effectives only,) and there should he ample space in front for manceiivring, and in- 
tervals of about 400 yards between the fronts of the first and second lines and reserve, 


* From Spearman’s ^ Britlife Ounner.’ 
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wlien several corps or divisions are togetlxer : the interval between tlie flanks of bat- 
talions, or between tliose of brigades, may be taken at about a Company’s length. 

The reserve should be placed so as to protect the approaches to the rear, and also 
to be capable of quicldy affording aid to any of the troops in front. 

The communications throughout the Camp, across its front, and from every part of 
it to the front and rear, must be rendered easy, — the lines of retreat being decided 
upon in the first instance. 

Fuel and water are amongst the most necessaiy items, and their importance will 
justify the choice of an otherwise inferior position. 

The rivulets near the Camp should be dammed across at intervals, to retain ilu? 
water for the supply of the troops, and at as early a period as possible. Where the 
cpiantity is limited, an active police must be established, to see that the ponds are not 
drained for fish ; — that cattle have not unrestrained access to it ; — that horses ani not 
watered m it ; — and that the men do not bathe, and that clothes are not washed, in 
the upper portions. If the river is only to be reached at points under the control of 
the enemy, they must be either covered or supported by field-works ; or the water 
must be led to reservoirs in the rear; and possibly diverted in its entire course. 

A chain of guai’ds must he established round the Camx) on those points wliicli 
command the approaches, but not so as to be out of sight ; and sentries must be 
posted, so as not only to prevent the approach of an enemy, but the egress of the 
troops for the purpose of plundering, &c. 

The several Parks should be established about 200 yards in rear of the Cainj), and 
remote from houses, so as to lessen the chance of danger from fire ; tlie carriages 
must be placed so that any of them may be easily moved at any time to the lines of 
retreat or advance. P. B.* 

The details of laying out Camps for Cavalry, Infantry, and Artillery, are given in 
figs. 1, 2, 3, respectively. Cavalry rarely encamped during the late wnr, — hut fig. 1 
is taken from a Horse-Guards’ document, modified to the present circumstances of the 
Service. Fig. 2 gives the practice as now established for troops in Ireland : in forming 
from Line for a Begimental Camp, the battalion being in open column of tlivisions, — • 


Gi*enadiers and Light In- 

No. 2 closes on No. 1. 

The companies of the right 

fantry stand fast. 

4 

„ 3. 

wing which move, close 


5 

» 6. 

to the front ; those of the 


7 

„ 8. 

left wing, to the rear. 
Nos. 2, 4, 6, 8, and Light 
Company, counter-march. 


The encampment of the 9-pr. Field Battery allows for 164 horses, as well as for tlie 
total number of Gunners and Drivers necessary, — on the Cavalry footing of 12 men 
per tent. 

In figs. I, 2, no arrangements are made for Sutlers, Batmen, and Pri\ ies ; they may 
])C arranged in the rear, according to circumstances, provided alway s that they lie 
within the rear guard. 

During the latter part of the Peninsular "War, the general issue of tents to the Por- 
tuguese troops was discontinued; instead of these, their blankets were edged wiih 
cord, looped at the corners; and with a squad of four men, these blankets could be 
thus secured to their muskets, crossed,, so as to form a small ridge tent. 


Thus tar by Lieut. Bainbrigge, E.3S., •whose being sent abi*oad prevented his comi'leting the Paper. 
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Two mallets allow'ed for eveij description of Marquee or Tent. V (in ninth column} signifies packed in a canvass valise j B in a hag. 
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HUTTING, 

For Winter, or other Standing Cantonments, when towns or \illages are not to he 
had,— Huts should be made. These have every shape, size, and quality; from the 
open screen of the Hottentot,*— the roof-shaped Gypsey straw shed, — or the lowest 
Irish turf sheeling,t — to the cottage built of stone set in clay, — of raw brick, — of 
coh, — or of ^ wattle-and-dah.’ 

In making cob, straw is trampled into the clay, and the walls carried up in thin 
courses laid on in small shovelfuls at a time, witliin two planks on edge as a mould, 
shifted upwards as the work rises. Less than 12 inches thick of this is musket- 
proof. In constructing wattle-and-dab houses, there is fu*st a plain frame-wmrk for 
the walls of upright poles fixed in the ground, and held together above by a wall- 
plate ; the corner and door-posts being stronger than the rest. The poles for the 
walls may he about 18 inches apart, and are wattled with rods so as to support the 
clay, which must he worked in by hand on both sides at once, — the first coat being 
left rough to allow a hold for the second. To give stiffness to the framing, diagonal 
bracing might be fixed to the walls inside ; also across the corners of the wall-plates 
as di'agott-ties. The 'floor, of web-rammed clay (mixed with covr-diing) and gravel, 
high enough above the ground to keep it dry. The fire-place and chimney, in all 
cases, of stone or brick, and best run up in a gable. The thatch of the roof supported 
on rough slight rafters. The whole, whitewashed, inside and out ; and a gutter run 
all round at a little distance outside. 

Those who are unacquainted with the vu*tiies of cow-dung will be suiprised to fnid 
how a clay-floor is improved by being washed daily with a very thin mixture of it and 
water, which is perfectly inoffensive. Cow-dung also gives great toughness to the 
clay on the walls : it is for the like reason used in pargetting. 

A great protection against fire may he given by thickly coating tlie thatch of tlie 
roof with whitewash, or rather, very thin mortar. 

Without departing from the principle of the length of the front being equal to tliat 
of the troops in line, — such an encampment may be aiTanged so that the lints may 
support each other by a flanking fire, especially from the Officers’ quarters and tlie 
Guard-houses. 

From the probable scarcity of suitable timber, the huts for the men may be only 
wade enough for one row of beds : a quarter for fifteen men, at 1 pace per man, will 
thus be 37' 9^ in the clear, which, in a cold climate, will require a fire-place at 

each end. If, however, timber can be obtained, it will be better to make the barracks 
20 feet wide, there being no objection to a row of posts down the middle supporting 
the tie-beams, if necessaiy. 

The following extracts from the Orders of the Light Division, by Major-General 
Ttohert Crawford, between 1809 and 1811, and from the Queen’s Regulations, are 
given in reference to the chief points in the routine, and associated duties, of En- 
campment. — The former are marked by an asterisk, 

* As a standing order, when circumstances permit, each regiment will be preceded 
by two Officers, for the purpose of taking up quarters ; one of them will march 
24 hours before the regiment, and on his arrival will receive the necessary in- 


* Screens of interwoven branches to windward of the bivouac fire; these give great protection from 
all weather except a downright vertical heavy rain: if they are earthed up for a foot or two above the 
ground, outside, so much the better. 

t Two triangular dry stone wall gables ; rough pole rafters resting on the ground, and covered in 
with sheets of turf : a North- American Indian would uie sheets of birch-barb * 
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formation from tlie Assistant Quarter-Master-General, or from tlie Quarter- 
Master of the regiment preceding that to wMch he belongs. The other Officer 
%riil march the same day as the regiment does, but sufficiently early to arrive 
at 10 A.M., when he will have the quarters pointed out to him by the Officer 
who went on the day before, and who, after having done this, will proceed to 
the next station. 

The Canip-colonr Men, viz., one per company, under the command of the Quarter- 
Master-Serjeant of each regiment, and one Officer for the column, will assemble 
at the Assistant Adjutant-GeneraFs quarters every morning on the sounding of 
the first bugle ; viz., l'| hour before the hour apj)omted for the mai’ch of the 
brigade. 

^ The Officer in charge of these parties will march them in perfect order, and as ex- 
peditiously as possible, to the next station, where he will find the Officer gone 
forward with the Assistant Quarter-Master-General; and after marking out the 
quarters of each company, he wifi, take care that each party shall remain 
together until the regiment amves. 

^ Tlie Quarter-Masters wiU, when practicable, march 2 or 3 hours before the brigade ; 
or, if possible, the preceding evening; and as soon as they amve, they will 
proceed to iJiuchase the provisions, forage, &c., for their respective corps. 

* When regiments march separately, the Quarfer-Master-Serjeants must be sent 

forward for the above purpose. 

^ One of the first duties of Officers commanding regiments on arrival in Camp, or 
Quarters, is to cause the communication from the position or quarters of the 
regiment to all the piindpal roads by which the brigade may possibly march, 
to be thoroughly examined, and all obstacles removed, in order that each regi- 
ment, without the assistance of a guide, and without delay, may be aide to move 
in the night, if required, to whatever road in the vicinity of the Camp or 
Quarters may be pointed out for the assembly of the brigade. 

^ On entering Camp or Quarters, each regiment must form on the same ground 
which it is to assemble upon in case of alarm ; and when formed, the ranks are to 
he opened. 

^ If the companies have to form up in succession, each will slope arms and open 
ranks as soon as formed by words of command from its own Officer ; but they 
must not order arms, or stand at ease, until directed to do so by the Com- 
manding Officer of the regiment, which wall not be done until the whole corps 
is formed. 

* After the reports ai*e collected as ordered (in a preceding Article), the men may 

be allowed to sit down, or walk about behind the grotmd of fonnation, which 
will be marked out by a sentry on the right flank of each company ; but they 
must not be allowed to go 10 yards from the spot until the guards and pickets 
are placed, and all the other necessary arrangements are made ; unless it rains 
hard, in which case the men (except those for duty) may be dismissed as soon 
as the reports are collected ; but no state of weather, nor any other circum- 
stance, is to prevent the corps being kept under arms untE the reports of the 
absentees are regularly collected. 

* As soon as the corps are formed, and the reports collected, the guards must be 

placed, and the men or companies warned for in or out-lying pickets. 

On the arrival of a brigade or battalion on the ground destined for its Camp, 
the Quarter, and Rear Guards, of the respective regiments wEl immediately 
mount; and when circumstances require them, the advanced pickets will be 
posted. The grand guards of Cavalry will he formed, and the horses picketed; 
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The men’s tents will then he pitched; and until this duty is completed, the 
Officers are, on no account, to quit their troops or companies, or to employ any 
soldier for their own accommodation. 

The troops must at all times he kept in the most perfect readiness to turn 
out, and it is expected that in half an hour from the time they receive the order 
to march, either in the night or day, the army shall stand at the head of its en- 
campment ; that the baggage shall be packed, and the wffiole prepared to move. 
This state of prepai'ation is equally as essential in Cantonment as in Camp ; and 
in both, the troops must he accustomed to march without any previous notice. 

Movements of troops, or dispositions of march, will not always he put in 
orders, hut will be delivered to such persons only as they concern, &c. 

On arriving at a Camp which is intersected by hedges, (Itches, unequal or 
boggy ground, regiments will immediately make openings of communication 
60 feet in width. 

The ground in front of an encampment is to be cleared, and every obstacle 
to the movement of the artilleiy and troops is to he removed. 

Commanding Officers of regiments must take care that their communications 
with the nearest great routes are open and free from any impedmients. 

^ In Camp, the best water will be pointed out before the men are dismissed, and 
the necessary directions for opening communications given. 

^ The places for cooking in Camp must be pointed out to the Orderly Serjeants of 
companies by the Captain of the day ; and must he particularly chosen, with a 
view to avoid danger of fire ; and for the greater facility of superintending, all 
the companies must cook as near as possible together. 

Whenever a regiment remains more than one night in a Camp, regular 
kitchens are to be constructed. 

Necessaries are to he made in the most convenient situations, and the utmost 
attention is required in this and every other paidicular to the cleanliness of the 
Camp. If circumstances will allow the ground on wdiich a regiment is to en- 
camp to he previously ascertained, the Pioneers should make these and other 
essential conveniences before tbe corps arrives at its encampment. 

It must be explained to the men as a Standing Order, that when no regular 
necessaries are made, nor any particular spot pointed out for easing themselves, 
they are to go to the rear at least 200 yards beyond the sentries of the Reai- 
Guard : all men disobeying this order must he punished. 

It is the duty of the Quarter-Master of the day of the brigade to attend to 
the cleanliness of the Camp, take care that all broken glass, and filth of every 
land, are removed, for which the Quarter-Master of each regiment is responsible, 
as far as the Camp of his regiment is concerned, 

* If the arms are not piled on the ground of formation, a stake must he fixed, or 

some other conspicuous mark must he made on the right and left fiank of the 
ground on wMeli each company when called out is to form. 

In towns and villages, the Alarm post will he fixed, and the disposition made for 
the defence of that portion of the circumference falling within the district of 
the regiment ; and all other necessaiy directions will he given by Officers com- 
manding regiments, and the distribution of billets made by those commaiKling 
companies, before the men are dismissed. 

* Officers must always occupy a part of one or more of the houses allotted to their 

respective companies. 
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OUTPOSTS. 

“ As soon as an Officer commanding an outpost or advanced picket (whether of 
Infantry or Cavalry) arrives on his ground, he must endeavour to make himself 
master of his situation, by carefully examining not only the space he actually occupies, 
but the heights vrithin musket-shot; the roads or paths leading to or near the post, 
ascertaining their breadth and practicability for Cavalry and Artillery ; to insime a 
ready and constant communication with the adjoining posts and videttes, in the day 
by signals ; in the night by patrols. He should examine the hollow ways that cover 
the approach of an enemy, and consider all the points from w'Mch he is most likely to 
be attacked. He will by these means he enabled to take measures to prevent siu*- 
prise ; and should he be attacked during the night, from the previous knowledge he 
has of the ground he will at once form a just estimate of the nature of the attack, 
and make his arrangements for defence with promptitude and decision. 

“ An intelligent Officer upon an outpost, even improvided with intrenching tools, will 
materially strengthen his post, when the unohser\^er would remain inactive. A tree 
felled with judgment, brushwood cut to a certain height, pointed stakes about breast 
high placed on the point most assailable to an enemy, may be attended with the 
greatest advantages, and can he effected with the common hatchets or hill-hooks, 
with which the soldiers are prorided for the purpose of cutting fire-wood. 

“Nothing checks the ardour of troops more than an unexpected obstacle within 
point-blank musket-shot of the place attacked : this must not he overlooked by an 
Officer who defends; and no obstacle he can throiv in the enemy’s way at that 
distance from his post must be deemed unworthy of liis attention. 

“ At night, or in thick weather, the ridcttes, or sentinels, on outposts are to be 
doubled.” R. J. N. 

CHAIN. — Vide ‘Cable, Chain.’ 

CHEVAUX-DE-FRIZE. 

Ordinary patternyoi — square barrel. 

Barrel. — Length, 9' 6". Breadth and Depth, Weight, 35 ihs. 

Spears (20) „ 6' 0^'. Diameter of Bundle, 71". „ 61 „ 

Total . . . 96 „ 

Each spear is 1-|" diameter, with a plain square iron point, and a stud in the middle 
of the length to lock inside the barrel-plate. 

The barrel is secured at each end by an iron hand, 3^' hr^d x thick, through 
which the outer spear passes, and to wffiicli the T&O kejing-chains are fixed. 
Each spear-hole is guarded by an iron plate (on one side of the barrel only) 
3 |-x 3" X I", with a notch in the edge of the circular hole to allow the spear-stud 
to pass and lock. The spears are made of ash, and the haiTei of Memel fii% 

New pattern^ of iron, — cylindrical hairel ; the whole consisting of tubes, the spears 
(twelve in number) being plugged at the ends with points ; and packing away inside 
the han*el. 

Barrel.— Length, 6' 0". Diameter, exterior, 4|". I 22 

„ interior, 3-|". / “ 

Spears (12) „ 4' Diameter of each, „ 43 „ 


Total . . . 65 
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The wooden pattern has the adTantage of being somewhat lighter, the length of 
9' 6'' ill both being 96 and 103 ibs., wood and iron, respectively. It is more easily 
replaced and repaired, and the length of 9^ 6" renders it more available as a barrier 
or temporary gate for closing openings through which carriages are to pass, than the 
6' of the iron pattern ; which last has the advantage of great portability hi reference 
tobnllc., ' E.J.N. 


CHRONOMETER. -- Fide * Observatory.' 


CIRCLE, REPEATING . — Fide ‘ Observatory 


COMBUSTION, SPONTANEOUS. 

Few or no chemical combinations can take place without a disturbance in the 
equilibrium of caloric in the substances to be so combined; and when caloric is 
thereby evolved in sufficient extent and rapidity, and when one or all the bodies en- 
gaged may be freely combustible, ignition takes place. When this is imintentional, 
or is the result of ignorance or carelessness, it is convenient to call it Spontaneous 
Combustion. 

Thus we frequently hear of hay-ricks, &e., on fire ; or occasionally of carts loaded 
with quick-lime being burned by the rain falling upon it. There are also somewhat 
apocryjihal accounts of coal in coal-yards being destroyed in like manner. But the 
most important instance of this class, as far as regards the presentation of Govern- 
ment establishments, is the combustion that infallibly and rapidly ensues when greasy 
liemp, flax, or cotton, is allowed to remain loosely heaped together, in any quantity, 
in a confined unventilated space. 

Full proof of this has been made by experiment in the Dockyards ; and there is 
much reason to attribute many fires in former days to carelessness in the rope-walks 
and hemp stores ; in consequence of which, rigorous orders have been of late years 
issued as to the immediate disposal of loose oakum and hemp sweepings— -all more 
or less greased or oiled. The very oil-rags used by Engravers in cleaning plates, 
when heaped together to any amount, will he consumed in a few hours. 

The combination in question seems to be between the oil and the oxygen of the 
atmosphere. Oil has always an affinity for oxygen; though, when the buHc of the 
former is considerable in proportion to the surface, the action is but feeble, and the 
results not ordinarily appreciable: but, in the case of admixture of such fibrous vege- 
table bodies as hemp, flax, or cotton with oily matters, where the ratio of suiface to 
solidity is great, and when the conditions for accumulating heat are favourable,* — 
this accumulation soon produces ignition amongst such inflammable bodies as those 
just emunerated. E. 1, N. 


* Flax, &c., and the air amongst the loose fibres, are both imperfect conductors of heat ; also, the 
space being assumed to be confined, there are no passing currents of air to reduce the temperature. 
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COMMAND.* : 

“Every one must liave observed, that there exists amongst all classes of men a sort 
of vague and general impression, that missiles, projected from elevated situations, liave 
a more destructive and more irresistible effect than when projected from an equal 
level; yet no one can doubt that Artillery, firing from an elevated situation, is less 
destructive to bodies of troops than when firing on the same level, in consequence of 
its great plunge, which scarcely admits of one shot killing more than a file or two; 
whereas a horizontal discharge frequently sweeps or bounds through a whole 
column. . 

“ With respectj however, to the effect of Artillery firing from a height on a besieger^s 
approaches, there is little accordance of opinion even amongst professional men, and 
probably for this reason, that it is almost enthely dependent on distance. 

“ Thus, for instance, a batteiw of 24-pounders, placed on an elevation of 100 or 120 
feet, though firing down on atrench at the distance of 700 or 800 yards, requires an 
elevation of 1 or li degrees above its crest to reach it ; and the same guns firing at a 
trench on an equal level at the same distance, require scarcely more elevation above it; 
so that the difference of the curve formed by the shot, at the instant of strMng the 
trench from either situation, is almost imperceptible ; and the force of the shot being 
in both cases the same, no other cause can be assigned why the action of the one 
should be more destructive than that of the other. 

“ It is, however, veiy different with the same guns when firing from a similar height, 
of 100 or 120 feet, at a battery or trench only 300, 400, or 500 yards distant ; as the 
guns being then fired directly down on the work, the shot ff-equently strikes near the 
interior edge of the parapet with its greatest force, and passing through 4 or 5 feet 
of the interior revetment, renders every part of the battery insecure. 

“ The deduction is, that guns firing from a height on a hesieger^s approaches, unless 
the height be within 400 or 500 yards, are less destructive than similar guns firing a 
.ricochet on an equal level.' 

“ Height of situation invariably gives a more destrnctive effect to musketry on the 
approaches, as its use implies close approximation, in which case it is nearly impos- 
sible to raise the parapet of a trench or sap sufficiently to cover more than a very 
small breadth of its .surface. 

“ In the attack of a mountain fortress, the effect of a direct fire does not seem to be 
materially diminisbed by the height of the defences. 

“ Height of situation is even likely to offer a facility for reducing small posts by 
.means .. of the. Miner. ,, , ,, , 

“ Works on heights, however, when properly constructed, have the excellent defen- 
sive property of more effectually covering their scarps, palisades, and defenders, than 
works on a plain; and, when the rise of the height is very rapid, it utterly precludes 
the formation and use of batteries a ricochet ; besides which, their glacis necessarily 
terminating in a very sharp angle at its crest, occasions an enormous labour to the 
besiegers to form a sufficient base on which to place their breaching batteries. 

^ ‘ It should, iio'wever, be mentioned, as some counterbalance to these advantages, that 
a height of one continuous and rapid ascent gives a facilily to a besieger for pushing 
forward Ms approaches, because, on an inclined plane, less height of parapet gives 
cover in the Sap than when formed on an horizontal base ; and the guns of works on 


* Abridged from * Sieges in Spain,’ by Major-Cfeneral Sir J. T, Jones, B.B. Second edition. 
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steep heights can seldom be sufficiently depressed to fire on the trenches, and the pro- 
gress of the Sap can only be opposed by musketry or vertical discharges. 

“ To cairy approaches from a height against a work situated on a parallel height, 
ha\ing a valley between them, is attended with considerable difficulties ; for, if the 
side of the hill to be descended be very steep, no practicable depth of trench or height 
of parapet will give cover to the troops, unless each return of the approaclies be 
directed very much clear of the salients of the work under attack, which increases 
considerably the length of each return, and consequently the labour of forming it; 
and, even after this additional labour, the ordnance next the salients of the besieged 
place, which take the approach eii echarpe, have a murderous effect. 

“ The depth required to obtain cover will, of course, be greater or less in descending 
equal slopes, according to the relative height of the ground to be opened for the ap- 
proach and of the enemy's wwk. 

“ Another inconvenience, incident to carrying approaches down very deep declivities, 
is that the rear of the trench is higher than the parapet in front, and many howitzer 
shells, fired a ricochet, which miss the former, are stopped by the latter, and fall into 
the trench; and frequently, shells from mortars, pitched beyond the trench, roll back 
into it, in consequence of the steepness of the face of the hill. 

“ It is apparent that as the approaches nearly reach the bottom of the valley, these 
evils increase, and that aH the advantages of defence to be drawn from height of 
situation, operate against the besieger's trenches in a ratio according to the steepness 
of the descent and the relative height of the sides of the valley ; therefore any plan 
of operations, which necessitates carrying the approaches across a valley for the attack 
of a work on the opposite side, should, if possible, be avoided. 

“ From these various counterbalancing properties, resulting from height of situation, 
it may be concluded, that a fortress is not to be pronounced of great strength from 
the circumstance of elevated situation alone; for, even to form a moderately just 
opinion of its strength, it must he ascertained that its walls are all covered from dis- 
tant batteries, that its interior be casemated, that the face of the height be imder fire 
of the ramparts, or, if precipitous, that it be fianked on every point. If sucb, ho*w- 
ever, be found the case, height of situation must be considered to add greatly to the 
defensive powers of a place, and demands our respect. 

CONSIDERATIONS ON THE DISADVANTAGES ACCRUING TO A PLACE PROM BEING 

COMMANDED. 

“ Having endeavoured to discuss the real value of height of situation as a defensive 
quality, it may not he amiss to endeavour to ascertain tlie amount of the ill arising 
from its reverse, or a place being situated lower than the hills without it ; and to in- 
quire if it really be an evil of such magnitude as is generally supposed— the term 
* commanded' being usually accepted as denoting every thing bad; and many Officers 
even carrying their feeling on tins point so far as to believe that a very coimnandlng 
height deprives a fortress of all powers of resistance. 

“ The most prominent disadvantages under which a fort ress labours from being com- 
manded are, that the defenders of the work, and the interior of the place, are seen and 
exposed to the direct fire of a besieger’s artillery; that its escarps are also exposed 
to be battered in a certain degree lower down, according to the greater or less 
height of the hill which commands them ; and tliat in the same degree, the range of 
the enemy's projectiles is increased. 

“ Considered abstractedly, to he seen is rather an inconvenience than a positive ill; 
and as projectiles are never used at sieges from situations requiring tlieir utmost 
range, the prominent evils from being commanded reduce themselves to two,— the 


COMMAND. 


225 


greater exposure of the esearps, and the direct fire of a besieger’s artillery on the 
garrison whilst defending the worhs, and on the works themselves and their arma- 
ment. Now the point-blank range of a 24-pounder being under 600 yards, and as it 
will not batter with good effect at a greater distance than 800 or 1000 yards, it would 
seem that all command in front beyond the latter distance is nearly harmless, except 
from the inconvenience it occasions to the garrison of being seen. 

“ Within the distance of 800 yards, being commanded, is, indisputably, a most 
serious detriment to a place, as its artillery may be dismounted, its defenders killed, its 
escarps laid open, and its buildings destroyed by a direct and accurate fire from the 
height ; hut the effects of such command may be greatly reduced, or even rendered 
null, by a just disposition of the works, and their relief. If a place be only commanded 
by one hill, and that of a moderate height, it requires no stretch of the imagination 
to comprehend, that if, instead of being built on a horizontal plane, as is customary, 
the works were constructed on a plane passing from some point in the interior, a few 
feet over the top of the hill commanding them, they would equally cover each other, 
and their parapets equally cover the defenders, as if the hill did not exist, and they 
had been built on a horizontal plane. Upon a similar principle, the exposure arising 
from the direct command of several moderate hills on the same front may be avoided; 
and even the works may be screened by the above method, and by the addition of 
traverses, parados, &c., from the command of such hills all around the place. 

“ But if the hills are of a great height, and near the place, the mischief arising from 
their command cannot be obviated by defilement ; and even in many cases w'here it 
is possible to effect this defilement, the great labour and expense of so doing put it 
out of the question. Under such circumstances, the best resources are casemates and 
countermines, or to occupy the summits of the commanding hills by works of suffi- 
cient strength to restore the equilibrium of defence. 

“ There remains a disadvantage still to he mentioned accruing to a place from being 
commanded, which is, that a besieger’s first batteries, placed on the height w^hich com- 
mands it, may remain open till the last moment of the attack without incommoding 
his near approaches ; hut when the height falls rapidly in one continued plane to the 
glacis of the place, this advantage is much counterbalanced by the difficulty mentioned 
before, of carrying the approaches down hill; and should the fall of the ground he 
gradual, it "will frequently happen that the fire of the batteries on the height will 
prove almost as annoying to those in the advanced part of the trenches as to the 
defenders of the place. 

“ From these causes, command is far more prejudicial to the defence of those works 
of a place, the general prolongation of which it intersects, than to the defence of those 
works to which it is parallel ; even if the distance of the lateral command of such 
height be greater than that of its direct command. This may be exemplified by 
reference to the attacks of Ath, in 1697 and 1700, by those great masters of the art, ' 
Tauban and Marlborough, and subsequently by the Count de Clemont in 1745. 
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“ Two ironts of the enceinte of that fortress, e, are traced parallel to Mont 

Feron, which, at 600 yards distance, overtops their ramparts 75 feet, the interval 
being a regular slope to the foot of their scarps, and which no exertion of art has been 
able to screen from the direct fire of ai-tilleiy^ from so domineering a point in their im- 
mediate front. Still, in neither attack, did those Officers avail themselves of batteries 
on this commanding height to breach the scarp walls of the fronts opposed to it, or for 
establishing a commanding fire to ruin their parapets, and then carry their approaches 
almost unopposed domi the face of the hill to the coiinterscai’p ; but, on the contrary, 
establishing on the height powerful enfilading batteries to ricochet the collaterrd 
fronts, the prolongation of which the command of Mont Feron intersects, Vaubasi 
canied his approaches towards the front, a, e, to the right, and Marlborough his to- 
wards c, d, to the left; and to each, Ath fell an easy conquest. 

The Count de Clermont, in 1745, followed with equal success the path traced by 
the British General ; so that it may safely he inferred from these examj>les, that the 
side of a place most closely commanded, when that command is direct, is not con- 
sequently the weakest. 

From the above statement it is apparent, that a fortress is not to be lightly and 
utterly condemned, because it may happen to be commanded; for iftlie heights com- 
manding it be at a greater distance than 800 or 1000 yards, and do not enfilade any 
general line, they can have very little influence on the attack or defence. Ifihc 
heights ai*e not more distant than 600 yards, and on one side only, the effects of their 
command may have been parried by defilement ; and by the same art, a certain degree 
of strength may have been given to a fortification when closely surrounded b>’ moderate 
heights; and even where defilement has been impracticable, casemates, counterniiues, 
reverse batteries, and retrenchments, on the wealcest fronts, may have more than com- 
pensated the general exposure. But, if on examination these precautions are found to 
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have "been neglected, a fortress which is closely commanded by heights may safely be 
pronounced of little strength,— though there are innumerable instances in former, and 
some few in late wars, of such places having made good defences, from the iatelli- 
gence of the Governor reserving the troops for the last stages of the defence, when 
the combatants become too closely in contact to admit of the interference of fire from 
distant batteries/^ 

For Relative Command of "Works, see ‘Relief^ in the Construction of Permanent 
and Field-works. 

COMPASS, SCHMALCALDER’S.-~-Fede vTopogbaphy.- 

COMPASS, HARRIS’S MAGNETO-ELECTRIC,--^The Inventor’s ob- 
ject in the application of his discovery of the steadying action of the copper ring, “is 
the combination of great sensitiveness with stability and simplicity of construction ; so 
that whilst the needle is free to obey the magnetic force of the earth in the most 
perfect way, it yet remains tranquil amidst the disturbing motions to which a ship is 
exposed : and this stability is obtained without the aid of friction or other mechanical 
impediment, which often produce an apparent steadiness, or rather sluggishness of 
the Compass (arising from indifference to motion), at the expense of accuracy. 

“ When the horizontal position of the card is disturbed by any alteration of dip 
incidental to a change of latitude, it is to be corrected by moving the silver sliders on 
the needle. 

“ Should the Compass he out of use, care must he taken to let the needle hang 
freely in the meridian ; and if put into a store-room, or otheiwise set by, the card 
and needle should be removed altogether, and placed with the needle downward in 
the shallow box prowded for it, — the north point being on that part of the keeper 
marked with a cross, thus x . A good compass is liable to deterioration and damage 
when stowed away without regard to its magnetic properties, and without due care 
being taken to preserve the agate and the point of suspension in a perfect state.” 

On the writer’s own observation of this Compass, the needle was at rest in exactly 
one minute : it is stated to have been so in 45 seconds at other times. R. J. N, 

CONTOURING.^ 

This term is applied to the outline of any figure, and consequently to that of any 
section of a solid body ; but when used professionally in connection with the forms of 
ground, or. of works of defence, the outline of a horizontal section of the ground, or 
works, is alone to he understood by it. 

ynien the forms of ground -or works are described by Contours, or horizontal sec- 
tions, these sections are taken at some fixed vertical interval from each other, suited 
to the scale of the drawing, or to the subject in hand ; and the distance of each, above 
or below some assumed plane of comparison, is given in figures at the most convenient 
places on the plan. When the scale of the drawing is about 100 feet to an inch, 2 or 3 
feet will be found a convenient vertical interval between the Contours ; and however 
large the scale of the plan, it will scarcely be found necessaiy to obtain Contours with 
a less vertical interval than 2 feet. If the scale of the plan be about 250 feet to an 
inch, or the ordinary special survey scale of 4 cbains to an inch, 5 feet will prove a con- 
venient vertical interval ; and with a horizontal scale of from 500 to 800 feet per inch, 
10 feet may be taken as the vertical interval. The French generally employ an imaginary 
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plane of comparison above tire highest points in the plan ; but there does not appear 
to be any good reason why the figures, which would denote the altitudes of the severai 
points of a plan above the level vdth which they are usually and natinally compared^ 
should not be ein|>loyed to denote the levels of the Contours, Near the coast, the level 
of low water, the plane of comparison for the soundings in nautical charts, is the 
natural plane of comparison for Contours ; and the niimhers affixed to them, when this 
is adopted, express their altitudes in the ordinary -way. 

Contours not only fimiish a correct idea of the reliefs of the ground, &c., repre- 
sented, hnt many problems can be worked by them without the md of vertical sec- 
tions : the following are the most useful: 

The scale of a plane passing through three given points, A, B, C, (fig. 1), mag he 
found by so dividing the line A C, joining the highest and lowest of the given points, 
that the two parts may hear the same proportion to each other, as the numbers ex- 
pressing the difference of level between the third point and each of the other two ; i e. 
making AD:DC::Avp C; D will be on the same level as B, and B D will 

be a horizontal of the plane required. 

To find the scale of a plane passing through two given points, and having a given 
mc^iw«if 20 w.—-The inclination determines the interval in plan between the Contours 
passing through the twm given points. With one of the points as a centre, and that 
interval as a radius, describe a circle; the tangent drawn to the circle from the other 
point is a horizontal of the plane required. If the distance betw^een the points is less 
than the necessary interval between the Contours, this problem is impossible ; when 
possible, it always admits of two solutions. 

To find the scale of a plane passing throtigk a. given point, and parallel to a gmen 
plane. — It will agree in direction, and in its divisions, with that of the given plane; 
the numbers must he varied to correspond with the level of the given point. 

To find in a plane, given ly its scale of slope, as in fig. 2, a line passing through a 
given point, A, and having a given inclination less than that of the plane. — Trace a 
Contour of the plane having any convenient difference of level from the gi’^’en point ; 
with that point as a centre, and with the base due with the required inclination of the 
line, to the assumed difference of level as a radius, describe an arc cutting that Con- 
tour ; a line drawn through either of the intersections and the given point will have 
the required inclination. 

To find the intersection of two planes. — Produce, until they meet, two or more 
Contours, having corresponding levels of each ; the line joining the points of meeting 
will he that of intersection. If the Contours of the two planes be parallel, tlieir inter- 
section will be known if one point in it be found; assume a third plane ; mark its in- 
tersection with each of the others ; the meeting of the twm lines of intersection will be 
the point sought. 

The intersection of the horizontals of any plane, with the Contours of a given 
face at corresponding levels, shews, as in fig. 3, what part of such surface rises above 
that plane. 

To find tJie plane passing through a given line and tangential to a given surface. 
— When the line is inclined, mark (produemg it if necessary) the points having the 
same level as the Contours of the given surface, as in fig. 4, and draw from each of 
these points a tangent to the Contour on the same level with it; the tangent which 
forms the smallest angle with the lower part of the given line will he a horizontal of 
the plane. If the given line be horizontal, draw a tangent parallel to it to each Con- 
tour of the given surface ; trace tlirough any point in the given line, as in fig. 5, a line 
cutting the tangents drawn to the Contours of the smface; set off upon the given 
line, beginning from the same point, distances proportioned to the several differences 
of level between the line and each Contour (when the vertical interval is constant, this 
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is merely setting off equal parts) ; to these points of (ii\’ision apply the numbers of the 
several Contours, the first point assumed having the level of the given line ; join each 
with the point w^here the line diwn cutting the several tangents intersects that 
having the corresponding level; the line making the smallest angle with the given 
line, on the side where the niimhers apply to the lowest levels, meets the tangent 
through 'which the required plane must pass. 

In tracing and surveying the Contours of ground, the following process may be 
adopted Complete the survey of the occupation of the ground, the streams, &c.; 
and determine carefully the altitudes of the trigonometrical points employed above 
the intended place of comparison. Take an accurate trace from the plot of one 
of the triangles, which, if the distances betw^een the trigonometrical points are 
properly proportioned to the scale of the plan, wiU generally he a convenient 
piece in point of size to contour. Take this trace to the ground, and find upon the 
ground, and mark upon the trace, the points where each of the intended Contours will 
cut the boundary lines of the triangle. 

Suppose the level of a trigonometrical point A (fig. 6) to he 273-| feet, that the 
ground is falling towards B, and rising towards C, the tliird angle of the triangle : 
if the Contours are to be at 5 -feet vertical intervals, 270 feet will be the level of the 
next below A, and 275 feet of the next above A; the sinweyor therefore must find a 
point feet lower than A on A B, and another 1-| ft. higher than A on A C. 

Put up a theodolite near A, and using it as a level, read the levelling staif when it is 
held at A ; add 3 § feet to this reading, and send the staff along the line A B until the 
vane agrees -with the horizontal wire of the telescope ; the point wiiere the staff then 
stands will he 3-| feet lower than A, and wiUhe the intersection of the Contour at the 
level 270 \wth the line A B. 

To find the fii-st point on the line AC, dimmish the reading at A by foot, and 
send the staff towards C, in like manner. 

It is most convenient to mark the intersections of the Contours with one boundary 
line at a time : if the ground be falling along that line, after a point in a Contour is 
fixed, add the intended interval between the Contours to the reading on the staff 
at that point, and the place where it stands when the vane agrees with the hori- 
zontal wire of the telescope of the instrument w’^ill he a point in the next lower 
Contour; and so long as the staff will admit the addition of the interval, the 
successive Contours may be marked without moving the theodolite: this would he the 
method in proceeding along A B, from A to the level 200. If the ground be 
rising, choose a place for the instrument as much above the last point fixed as will 
bring the telescope nearly on a level with the vane when raised to its highest position, 
or with the top of a levelling staff without a vane; and then by continually deducting 
the interval, the intersections with the line of several Contoni’s may be marked after 
each removal of the instrument : this wmuld he the process from the level 200 to B. 

The levels of the trigonometrical points check the above operation, and if after 
inarldng all the points along one of the boundary lines, it is found that the position of 
the last is meorrect with reference to the assigned level of the neighbouring trigono- 
metrical point, the cause of the error should he ascertained, and the error corrected 
]}o fore proceeding further. 

To trace the Contours betw^een the points established upon the boundary lines, put 
up the instrument at some point easily fixed upon the trace, from which at least one 
end of the portion of contour to be traced can he seen, and neither too high, nor too 
low', to permit the staff being read when held upon the Contour. Send the staff to 
the visible extremity of the Contour, and read the level ; move the staff in the direc- 
tion of the Contour, and every point where the same reading is obtained, with the same 
position of the mstriiment, will be a point in it. When as many points have been 
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fixed as are necessaiy to trace the part of the Contour visible from the iiistTOmeiiti 
take the angle between the last point fixed and some point given in the tracCj niiless 
tlie situation of the last point is kno^^im by being close to some object given in the 
trace ; lay down the direction of the line from the instrument to the last picket ; chain 
the line, fixing the points of the Contour by otfsets, as they are successively passed ; 
and add the work to the trace as it proceeds. 

Thus if the instrument be placed at /, its position may be fixed by measuring its dis- 
tance from each of the pickets marked 260 and 270 ; the staff being read, or adjusted 
when held at 270, may be moved to y, h, h and 270 (as a check) in the boundary line 
B C, the exact place for the picket at ff, h, or i, being determined by moving the staff up 
or down the slope until the reading on the staff is the same as at 270 in the line A B. 

With the same position of the instrument, if the staff be jxbout 12 feet in length, 
the points /, m, n, in the Contour 265, and the points o, p, q, in the Contour 260, 
might ])e established, the staff being read, or adjusted at the picket 265, before it is 
sent along the former Contoiu', and at the picket 260, before it is moved along the 
latter; by measuring the line/, Jc, these points may be determined by offsets, and the 
Contours chawn upon the trace. From the same point also, all the pickets required 
to describe the Contours having the levels 260 and 265, and lying wholly within the 
triangle, may be fixed, since the telescope of the instrument would be higher than the’ 
summit they suiTound ; and by measuiing the line /, t, these Contours could he 
added to the trace. 

It is not nccessarj^to trace every Contour instrumeutally : if the Contour 275 has 
been thus traced, the two between 275 and 260 can be added very eorrectly by the 
c}'e while the Contour 260 is being traced, by judging each time a picket of the latter 
is fixed upon the trace, how' the intermediate interval should be tlivided to accord 
with the appearance of the ground. 

Neither is it always necessary to fix the position of the instrument, for the pickets 
may often be surveyed without measuring from it ; but w’herever angles are used to 
set off the measured lines it is necessary, and may be considered the general rule. 

A single position of the instrument will seldom trace a Contour, — fences, &c., as well 
as the form of the ground, preventing it. If the instrument were placed at r, to trace 
the level 255, the last picket would probably he at the angle between the corner of 
the house, H, and the picket, s, might be observed, protracted on the trace, the line 
measured, the several pickets as far as s added to the plan, the instrainent removed to 
s, and the Contour completed. 

But the instrument might, in the case represented, he placed near 8, its position 
being fixed if necessary by measurement from any of the points recognized on the 
trace, as the angles of the adjacent fence ; from this point the whole Contour could 
be traced, neither buildings, fences, nor other objects interv'ening. 

If the triangle he very large, and the Contours inconveniently long, it may easily he 
divided, and a dividing line should, if possible, he chosen running along one of the 
ridges of the ground; for the ridges afford the best sites for the instrument in tracing; 
and the ridges and valleys are convenient situations for check lines, because those 
measured to survey the pickets having to change their direction in crossing them, can 
then be closed upon points already fixed. The line T V would he a good dividing line 
in the figure, running along the ridge on which the point s is marked, and fixing two 
points in each of the Contours of the summit within the triangle. 

If it be required to contour a single feature of ground, not as part of a large suiv'ey, 
but for some particular object, run lines from the summit along the several ridges of 
the ground, fix upon these lines the points where the Contours will intersect them, 
and trace as above the Contours between them : if the number of check lines he too 
few, run them in the valleys also. 





LIBRARY 

Book must b« rotorned within one month of 
date of Issue Per Begd- Post 


USI-UBRARY 


Date of Return 

Issue 

Date of 
Issue 

Retur 

n 


































i 










United Service Institution of India 

Library 

Acc. No. 

Class No. Book No. CSH 


1^-- i >*. -rf-L A Cl 




